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‘ Given at the Mayo Foundation and at the Universities of Wisconsin, Minnesota, Nebraska, 
aaa, Iowa, and Washington (St. Louis). The lecturers were: William Ernest Castle, Harvard; 
most Clarence Erwin McClung, University of Pennsylvania; John A. Detlefsen, University of Penn- 
ained sylvania; Maud Slye, University of Chicago; Harry Gideon Wells, University of Chicago, and 
at Michael Frederick Guyer, University of Wisconsin. 
0- 
18 On 12mo of 250 pages, illustrated. Cloth, $2.50 net. 
the . ¢.¢ 
“a Mayo Foundation Lectures on Nutrition ~ 
took Given at the Mayo Foundation and at the Des Moines Academy of Medicine, the Universities of 
- Wisconsin, Minnesota, Nebraska, lowa, and Washington (St. Louis). The lecturers were: 

ay Francis Gano Benedict, Carnegie Institute of Washington, Boston; Graham Lusk, Russell Sage 
at of Institute of Pathology; Eugene Floyd Du Bois, Russell Sage Institute of Pathology; Archibald 
been Vivian Hill, University College, London; Elmer Verner McCollum, Johns Hopkins; Herbert 
heck McLean Evans, University of California. 

The 12mo of 243 pages, illustrated. Cloth, $2.50 net. 
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Jordan’s General Bacteriology Eighth Edition 

since Dr. Jordan has given his work a most complete revision. He has added a great deal of new 
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e jects in which recent progress has been made. A chapter is devoted to the filtrable viruses. 
. the There are chapters on the bacteria of the air, soil and water; bacteria in the arts and indus- 
were tries; the bacteriology of milk and milk products; bacteria and the nitrogen cycle, and the bac- 
wi terial diseases of plants. 

The Octavo of 752 pages, illustrated. By Edwin O. Jordan, Ph.D., Professor of Bacteriology in the University 

j of Chicago and in Rush Medical College. Cloth, $5.00 net. 
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rh Draper has found that they have. This book is observation scientifically controlled. 
é 
Octavo of 345 pages, illustrated. By George Draper, M.D., Associate in Medicine at Columbia University, 
20N- New York. Cloth, $7.50 net. 
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ELEMENTS OF ASTRONOMY 


By Dr. E. A. FATH 


Professor of Mathematical Astronomy, Carleton College 


A book for freshman classes— 


that subordinates the solar system and gives considerably more space 
than is usual in elementary texts to the great universe outside; 


that simplifies many of the more difficult theories; 
that covers recent investigations and new results. 


One commentator on the manuscript says, ‘‘I would therefore heartily recommend the book 
as a most convenient and valuable reference on up-to-date astronomy.’’ 


OTHER RECENT McGRAW-HILL TEXTS 


Shull’s 
HEREDITY 


By A. Franklin Shull, Professor of Zoology, 
University of Michigan. McGraw-Hill Publications 
in the Zoological Sciences. 287 pages, 6 x 9, III 
illustrations. $3.00. 


A sound and thorough treatment of the prin- 
ciples of biological inheritance. The whole sub- 
ject is discussed in logical order from considera- 
tion of the earliest knowledge to a thoughtful dis- 
cussion of modern applications and current trends. 


Whitbeck’s 


ECONOMIC GEOGRAPHY OF 
SOUTH AMERICA 


By R. H. Whitbeck, Professor of Geography, 
University of Wisconsin. 430 pages, 6 x 9, 106 
illustrations. $3.50. 

A text and reference book on the countries and 
geographical regions of South America. The book 
discusses the people, resources, industries and 
commerce of each country as a whole and takes 
up also the features of the various geographical 
regions which overlap boundary lines. The 
human element—characteristics of the people and 
the sort of governments they maintain—is em- 
phasized throughout. 


Haslam and Russell’s 
FUELS AND THEIR COMBUSTION 


By Robert T. Haslam, Professor of Chemical 
Engineering, and Robert P. Russell, Assistant 
Professor of Chemical Engineering, Massachu- 
setts Institute of Technology. 809 pages, 6 x 9, 
304 illustrations. $7.50. 


The work carried on in the Massachusetts In- 
stitute of Technology in the field of combusticn 
engineering is attracting world-wide attentton. 
gl this work has grown this new and notable 

ook. 

The book is a comprehensive treatise on the 
economic utilization of fuels. 


Eucken, Jette and LaMer’s 


FUNDAMENTALS OF PHYSICAL 
CHEMISTRY 


By Arnold Eucken, Professor of Physical Chem- 
istry, Technischen Hochschule, Breslau; trans- 
lated and adapted from the second German edi- 
tion by Eric R. Jette, Instructor in Chemistry, 
Columbia University, and Victor K. LaMer, As- 
sistant Professor of Chemistry, Columbia Univer- 
sity. International Chemical Series. 680 pages, 
5% x 8, illustrated. $5.50. 

A translation and adaptation of Dr. Eucken’s 
world-famous textbook for the use of American 
chemists. 


Moyer and Wostrel’s 
PRACTICAL RADIO 


New Second (1926) Edition 


By James A. Moyer, Director of University Ex- 
tension, Massachusetts Department of Education, 
and John F. Wostrel, Instructor in Radio, Divi- 
sion of University Extension, Massachusetts De- 
partment of Education. Second edition. 270 
pages, 5 x 8, illustrated. $1.75. 

A new, thoroughly revised edition of this prac- 
tical book on radio fundamentals. 

The book gives a clear explanation of radio re- 
ceiving principles and apparatus and covers in 
usable detail the rapid developments which have 
been made since the book was first published. 
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ADDRESS ON THE OCCASION OF THE 
DEDICATION OF THE NEW HOS- 
PITAL OF THE UNIVERSITY 
OF MICHIGAN? 


Let me thank you, ladies and gentlemen, for the 
opportunity which your officers have placed before 
me in inviting me to address this gathering. It is a 
privilege to take part in such ceremonies at one of 
the first and greatest of those American universities 
which have shown that the people of a self-governing 
state will support an institution in no way second to 
those older private bodies in this and in other coun- 
tries, which have long prided themselves on offering 
to teacher and student freedom of thought, study 
and utterance; which have afforded them liberty to 
pursue truth for truth’s sake. 

The guiding principles of a university should be 
liberty and tolerance. The true university is a so- 
ciety of students and scholars, searchers for truth. 
Only such can be real teachers. The mechanical 
retailer of the assertions and convictions of others 
has no place in a university. He can not be a 
teacher in the true sense of the word. He can not 
be a successful teacher even in a secondary school. 
’Tis one of the gravest defects of our secondary 
education in this rapidly growing country that with 
the wealth of opportunity open to all there are sadly 
few students or scholars engaged in secondary teach- 
ing. Too many are young people retailing informa- 
tion, teaching up to the limits of their knowledge, 
who have no thought of making their immediate occu- 
pation a career. Secondary teaching is but a passing 
incident in their lives, a means to acquire the where- 
withal with which they may pass on to other oppor- 
tunities which to them are more tempting. 

What a difference it would make to our boys and 
girls were they, in the secondary schools, thrown into 
association with real students and scholars, as is 
commoner in some of the older countries. Those in- 
dividuals who have had the rare good fortune to fall 
under the quickening influence of a scholar in their 
early life, and those teachers who have had the 
opportunity to meet, later, with such men, know full 
well the enormous influence that the scholar in a sec- 
ondary school may have on the character and the 
mind and life of his pupils—and indirectly on the 
future of the state. 

A true university should seek primarily in all 
branches for those men and women who have shown 


1Given on November 19, 1925. 
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themselves to be disinterested students and who seem 
to be especially qualified to profit by the advantages 


offered by its libraries, its laboratories, its unions,. 


its opportunities for association with other superior 
men. To these men and women the university should 
offer its confidence, and then—freedom. One more 
privilege it always offers, the greatest of all privileges, 
that of association with those other students who are 
entering the field possessed of that blessed gift 


Youth, the fair bud that holds life’s opening flower, 
Full of high hopes, no coward doubts enchain, 

With all the future throbbing in its brain, 

And mightiest instincts which the beating heart 
Fills with the fire its burning waves impart. 


For association with the young is the greatest 
privilege of the teacher—the only vaccine against 
age and apathy. Only the student can be a real 
teacher; for only the student can inspire. And to 
secure the services of the student he must be offered 
opportunities for study. But there are students and 
students, and, in all branches of learning, one meets 
now and then with quiet, modest individuals with 
minds of the delicacy of fine lace work who can not 
work in the open, who can not commune with the 
many, who need protection and seclusion. Teachers 
in the ordinary sense they are not. Yet the influence 
of some of these men is precious. Opportunity and 
protection and freedom for an occasional delicate 
vessel of this sort it is the privilege of a university 
sometimes to offer. 

Freedom from the cares of the world, liberty to 
pursue the search for truth in his own way, liberty 
of thought, liberty of utterance, these are perhaps 
the greatest gifts that a university can offer to its 
faculty—and to its pupils. 

The other guiding principle of the university 
should be tolerance; tolerance without which the word 
freedom is but mockery. Intolerance is the child 
of fear, and fear is the son of doubt and ineom- 
prehension. The university should offer to its staff 
liberty to search for truth; truth can never be dan- 
gerous. 

“But,” say those in the terror of incomprehension 
and ignorance, “there are directions in which you 
may not search. For by that very search you deny 
the truth which is ours and is more precious than 
all else, our faith.” 

But the searcher for truth attacks no faith. He 
seeks for truth alone and he has faith that truth 
once revealed will prevail. But truth is often very 
hard to find. To him who possesses or feels that he 
possesses truth how can there be such words as doubt 
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or fear? To doubt that truth will prevail is to doyy 
one’s faith. The searcher for truth may doubt 4, 
faith of another, but he denies no man’s faith, 4 
poor and unworthy searcher for truth is he why 
attacks the faith of his neighbor, who lacks Tespert 
for the sincere belief of any man. Of this he ; 
sure, that once revealed, truth will prevail, that try, 
needs no defense, that if, perchance, that which y 
his human vision has seemed to be a truth shall fa, 
in the light of a new day, there yet remains hiddy 
a greater, larger, purer truth for which with a wide 
horizon, his mind is open.?_ And if his neighbor bia: 
pheme that which seems to him the higher truth, hoy 
shall that concern him? For has he not faith that lp 
who blasphemes truth but lays bare his own littleneg 
in the purer light which must, one day, burst eva 
upon his blindness? 

He who fears that the searcher for truth may é& 
stroy his faith, he who, possessing high ideals, fancig 
that this faith and these ideals may give way to any. 
thing that is not higher and broader and lerge, 
thereby doubts and insults his faith. He who woul 
seek to defend and protect those ideals by circu. 
scribing the mental activity of his fellows not only 
insults his own faith, but stands forth as a cnd 
enemy to truth and progress and humanity. Thi 
is intolerance, a hateful beast of sordid ancestry. 

The true university is the protagonist of liberty 
and tolerance and opens the way in its sphere to 
the search for truth. It attacks no faith. Fear it 
knows not, secure in the faith that new truths can 
lead us only into a higher and broader life. To the 
eager youth who seek to penetrate further and fur. 
ther into the great mysteries of life and death it 
says in the words of the wise old teacher and poet: 


Take from the past the best its toil has won, 
But learn betimes its slavish ruts to shun. 

Pass the old tree whose withered leaves are shed, 
Quit the old paths that error loved to tread 

And a new wreath of living blossoms seek, 

A narrower pathway up a loftier peak; 

Lose not your reverence, but unmanly fear 
Leave far behind you, all who enter here! 


Truth needs no defense. Freedom, alas, may. Ani 
the true university through its tolerance toward all 
who are sincere should be the sword “and the bueklet 
of that liberty of thought and speech through whic! 
alone new truths will be revealed. 


The opportunities and associations of university 
life you are now offering to the teacher and studet! 
of medicine and surgery, and ’tis well that it shoul 


2 Cf. Maeterlinck. Le temple enseveli, Paris, 12°, 1902, 
Charpentier, pp. 106; 110-112. 
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so. Instruction in the art of medicine, to but 
ively a few years ago, while often carried on 
jor the wing of the university, was left largely to 
ive practitioners of the art with few opportunities 
i little time to give to the study of its scientific 
vects, But within the last century, and especially 
. last fifty or sixty years, the scientific basis of 
dicine has been greatly strengthened. For many 
srs the fundamental sciences called into service in 
» study of medicine have been subjects for univer- 
, study and investigation. Now at last we are 
ming to realize that even in the practical branches 
the art the university must offer to a selected ker- 
| of its staff the same protection, the same finan- 
| support, the same opportunities for research and 
rdy that it has long offered to the student in other 
anches of seience and the liberal arts. As to the 
ndent of the classies you offer your libraries, as to 
» botanist you give gardens and laboratories, so 
e you are offering to the clinical instructors in 
ur departments of medicine and surgery this great 
spital in which they may study and practice their 
. At the same time you are giving to a selected 
oup of men who desire to give their lives to study 
d university work that financial support which 
ay set them free from many of the burdens and 
res of self-support and place them on a university 
ane with the student of the humanities and natural 
jences. It is a great step forward, advantageous 
ike to the profession and to the community. 
The practice of medicine has changed amazingly 
en in a period so short as that of one lifetime. 
orty years ago on my graduation from college the 
me demanded for the examination of a patient by 
e best equipped consultant was but short; the 
ethods of examination employed were such that they 
uld for the most part be carried on in the consult- 
g room by the examiner himself. The few addi- 
bnal special studies that had to be made were easily 
rried out. But what is the situation now? The 
atient who is suffering from some obscure com- 
aint, trivial or serious, it is immaterial, tells his 
ory to the physician. The examination may un- 
bver few definite revealing signs. The physician 
in doubt; there are many possibilities. What shall 
do? What would be the ideal thing to do? The 
eal thing to do would be to make a thorough rou- 
he examination of the patient just as one makes his 
vn physical examination in the consulting room, a 
ystematie study, anatomical and functional, from 
tad to foot. This would mean observation in a hos- 
tal, the consultation of a considerable number of 
ecial students and would involve many complicated 
nd expensive physical and chemical investigations 
special organs, of body fluids, excretions and secre- 
ons. That which one might do in the attempt to 
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make a complete study in any given case is almost 
unlimited. Where shall one begin? Where shall one 
stop? Many studies which are desirable in a com- 
plete survey are impossible for the general practi- 
tioner to carry out. Indeed, they may be wholly out 
of his reach. With the physician lies the responsibil- 
ity of determining what examinations are necessary, 
what desirable, what superfluous. In him the patient 
places his faith; he must consider all the aspects of 
the situation; he must know how best to utilize the 
diagnostic machinery, simple or elaborate, which may 
be employed; he must consider the measures at his 
disposal, the means of his patient. The student must 
learn the significance and the relative importance of 
different diagnostic procedures, for upon him falls 
the responsibility of deciding that which is necessary. 

It is important for the public that there should be 
centers in which such studies may be made under 
proper supervision. A university clinic like this 
should afford every opportunity to the teacher and 
student to pursue these studies. To the students it 
should afford the necessary opportunities to acquire 
certain fundamental conceptions as to the nature of 
disease and the principles of therapeusis that can be 
acquired satisfactorily only where the necessary scien- 
tific apparatus is at hand, as well as the required 
knowledge of the significance and relative importance 
of a great variety of diagnostic procedures. Many 
of these he may be unable to employ himself, but 
occasionally or more often he will be obliged to make 
use of them for the benefit of his patients. For the 
public, medical and general, it is desirable that there 
should be centers to which the practitioner may bring 
his patient for those special investigations and stud- 
ies which are impossible other than in an institution 
with elaborate scientific equipment in the hands of 
highly trained and disinterested students. 

It is needless to point out what an opportunity is 
offered in this connection to the unscrupulous and 
the venal. There are to-day many so-called labora- 
tories and clinics more or less commercial institutions, 
in which examinations are made by men who are far 
from competent. An examination, even if well made, 
the results of which are improperly interpreted is 
worse than useless. Too often the doctor or patient 
is confused or deceived, the patient perhaps suffers, 
the public is bled. It is not easy for the practitioner 
who has not had a good basic training to appreciate 
the significance and the relative value of new and per- 
haps valuable diagnostic procedures. Commercial 
laboratories conducted by men of shallow general 
training are not a public safeguard; they are a liabil- 
ity. 

That the well-equipped school of medicine should 
have in its medical and surgical departments a group 
of men who are well-salaried and afforded wide clini- 
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cal and laboratory advantages is, I think, becoming 
very generally recognized. These men are in a true 
sense university professors. Such a group of men 
is as valuable to the hospital as it is to the univer- 
sity. This truth is becoming more and more ap- 
parent to the intelligent public. An interesting ex- 
ample is the action, a few years ago, by the enlight- 
ened governors of a public institution which has for 
many years been conducted with unusual credit. The 
trustees of the Boston City Hospital having observed 
the value of university divisions in various private 
hospitals, deliberately, voluntarily and of their own 
initiative, established that model university division 
which is now presided over by Professor Francis W. 
Peabody. By so doing they have established in the 
hospital a scientific center of equal value to univer- 
sity, to city, to the hospital and its visiting staff and 
to the general public. 

Such a division and such an association are in- 
valuable to any large general hospital. 

But it should not be forgotten that there is an- 
other element without which no hospital and no de- 
partment of medicine is complete and that is a coordi- 
nate staff of expert clinical surgeons and physicians. 
The professor of medicine, the director of a univer- 
sity division of medicine or surgery, may and I think 
should be an experienced clinician or surgeon. But 
he can become so only through long experience in 
general or consulting practice of his art in all 
branches of society. Such experience may be offered 
by hospital in its public and private wards, but the 
experience is indispensable. 

It takes many men to make a department of medi- 
cine or surgery—the adept in special branches as well 
as the experienced or skilled general surgeon or 
clinician. 

What sort of man should be the director of a 
university department of medicine or surgery? As 
I have often said in public and in private there is 
no absolutely set type for a director of a university 
clinic; the essential thing is that he should be a 
learned physician or surgeon with a good scientific 
foundation and scholarly tastes, who is a good or- 
ganizer and whose heart is in his work. He should 
in my opinion always be a man who has had a con- 
siderable and well-digested clinical experience. It is 
conceivable that such a man may have special in- 
terests, neurological, bacteriological, chemical, but if 
he is the right sort of man he will see that his clinic 
is complete. Ten years ago, in discussing the objec- 
tions that had been raised by some to the establish- 
ment even of a nucleus of university professors in 
the clinical branches, I said: 


So far as the student goes, the danger that under the 
direction of a salaried professor, he may be given a 
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training more purely academic and insufficiently » 
tical seems to me small. In the first place, it 
already been pointed out that the professor of mega 
will doubtless be a man who has had a considey 
clinical experience with patients in all classes of j 
whose training has been by no means purely acagoy; 
and although some of his associates will Perhaps | 
men who have not yet acquired the ripened experia, 
which should be that of the head of the department, 
no one for a moment fancies that all the instructig); 
medicine and surgery will be given by the nucley J 
teachers wholly dependent on their salaries, In oy 
large clinic, and in every large hospital affiliated wii, 
university, a considerable. part of the instruction , 
genera] medicine and surgery, as well as in specialtig 
must be entrusted to men with or without salaries, y 
are more or less actively engaged in practice, 
fancy that because the director of such a Clinic ; 
many of his assistants are no longer at the beck , 
call of the public, the student is to be regarded as 
prived of the opportunities offered by association wij 
men who have been or are engaged in active practice, 
@ misconception. 


This seems to me as true to-day as _yesteriy, 
But there is a danger which may be mentioned; ty 
danger of offering chairs of medicine and surge 
to young men of special promise who after tw 
or three years of internship have given the gral 
majority of their time to the study of spel 
problems which have held them aloof from activ 
clinical work. These men may make admirable pn 
fessors of medicine in the sense that they may haw 
a thorough and sound conception of what a depur. 
ment of medicine should be. But at the time wha 
they enter on their duties such men are not—and a 
not have become—trained or experienced clinician 
The responsibilities of the chair of medicine int 
great university are heavy and I fear that for som 
of these men the professorship may bar the way ti 
the acquisition of that experience necessary to malt 
them finished diagnosticians or clinicians. To 
come a well-equipped diagnostician or clinician } 
quires an amount of time spent at the bedside at 
in conference with patients that these men have 0! 
been able to give previously and are scarcely like] 
to be able to give in the future. Such men may ® 
great administrators, profound students of a speti 
branch, learned medical men, but, I am afraid, rar‘! 
great clinicians. In a properly organized clini¢,! 
may be answered, these men will so select their st# 
that students and patients are offered associatit 
with the experienced clinician or surgeon. This ™ 
be, but, on the whole, it is I think unfortuntl 
especially for the professor himself, that he shoul 
be obliged to assume the duties of director of a lat 
clinic at a time when he is not wholly at home at 
bedside. I can not help feeling that the situation ° 
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ne men who, too early in their careers, are tempted 
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icine. These foundations bring to the clinic men 
special talent and training in special lines. But 
a man desire to become a clinician or an operating 
rgeon, he can not, at the same moment, give the 
xin part of his time to teaching and to the investi- 
tion of special problems which confine him to the 
oratory and classroom. He must of choice and 
liberately give years of his life to the intensive 
dy of clinical problems. This opportunity the 
niversity should offer him, profiting the while by 
s special talents which are occupied in teaching 
nd in research in the field of his special competence. 
ut he should be protected from all unnecessary 
aching while he devotes a large part of his time 
) the acquisition of clinical experience among pa- 
ents in all classes of life. There is abundant room 
» the university school of medicine for the clinician 
nd the student of special problems side by side. No 
inician who is worth anything can fail to be pur- 
ned by the desire for research, but he must have 


resterdy, 
ned; thy 


 SUNger 
fter tnm@aily and engrossing clinical duties if he is to be a 
he grajmminician. The student of a special problem should 
 specidmmot be required at the outset to teach subjects with 


hich he is not wholly familiar. At the beginning 


m actin 


ble prime: his career he must for a number of years give a 
ay hangmmerge part of his time to clinical duties before he 
depat-fmmecquires that competence necessary for the general 
ne whalmmeinical teacher. He should be protected during those 


ears in which he is not only pursuing his special 
tudies but is also acquiring this necessary clinical 
xperience, and during this period he should not be 
xpected to bear the burdens of general clinical teach- 
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OF Soll 
way times: His most valuable contributions are for the 
o mammeme being in his special line. 

To em A school with a purely university staff would be 


ncomplete. It could not do its full duty to patient 
r student or staff. The patients would be deprived 
f the diagnostic and practical skill of men of larger 
xperience and the student of instruction by such 
nen. On the other hand, the burden of duties as 
nstructors in an art in which they are not altogether 
t home would take the valuable time of specially 
ained men who should be protected in their inves- 
igations and offered opportunities, if they desire 
nem, for the acquisition of that general clinical ex- 
perience, highly desirable if not necessary for the 
lirector of a department. Too many duties in the 
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lame PO" these men too early in their career. The de- 
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staff should be generally appreciated. The univer- 
sity and the clinical staffs should be interdependent. 


The problems of teaching of medicine and surgery 
are engaging. You in Michigan have had among 
you some of the most distinguished students in this 
country. I need not name them. Many are here to- 
day. One whom I have especially loved and honored 
has already spoken. The presence of these men has 
made Michigan one of the great schools. The efforts 
which the state and the faculty have made and are 
making will make it greater. You have had your 
eritics. What an uninteresting school you would 
have had if you had not! But you have looked for- 
ward, and following the wise maxim of Candide, 
you have cultivated your garden. 

And while we are working in our garden striving 
for better things, full of enthusiasm and hope, re- 
joicing at times, perhaps, in what we have accom- 
plished, along comes our old friend with resigned air 
or cynical smile, and says: “Foolish man, you talk 
of your garden and even of the world as if ’twere a 
garden or a world of flowers. Wake up! Look about 
you! Is this a world of flowers? Is it not rather a 
world of weeds? And your very garden be it uni- 
versity or profession, what is the commonest thing 
in your garden, the flower or the weed? Is not your 
very garden in truth a garden of weeds?” And al- 
most lovingly he directs our eye to the familiar, 
amusing or dreary or sordid and tragic picture of our 
omni-present neighbor, the weed. 

Ah, entertaining whisperer of half-truths, how 
familiar is your picture! How well we know the 
back yards and the ash heaps and the tin cans and 
the waste iron and the neglected field. How well we 
realize that the bright flowers that illume the road- 
side and the meadow are but spots, islands amidst the 
riot of stubble and weeds among which they rise. 
And in the world of which we are members are we 
not but too familiar with the infrequency with which 
the human flower raises its head above the drab and 
dreary monotony of weeds? 

But why dwell upon the weed? Is it not the flower 
that counts? What is it that fixes and freshens the 
eye of the traveler on the road of life, the dusty 
weed or the gleam of the flower? Are the labors of 
the botanist and the gardener in vain—the gardener 
who prepares the ground for the growth of the 
flower; the botanist whose transformations may bring 
a halo even to the lowly weed? 

There are, ’tis true, some earnest and serious but 
rather ponderous brethren who fancy that they may 
sharpen the enthusiasm of the gardener and the 
botanist by dwelling on the unloveliness and the omni- 
presence of the weed. And then there are those, 
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usually rather young, who take a sort of perverse joy 
in pessimistic visions of the futility of life, and in 
the contemplation of the unlovelier characteristics of 
the weed, a shallow and sophomoric epicureanism. 
But why waste one’s time in exaggerating or gloating 
on the unloveliness of the weed? Even the weed has 
its hour of charm. There is a moment at which even 
the weed flowers. And then is it not the weed with 
its modest blossom that time, the mind of the botanist 
and the hand of the gardener have transformed into 
the perfect flower? What if the botanist and the gar- 
dener in the beginning had been content with pessi- 
mistie or cynical contemplation of the unloveliness of 
the weed? 

Consider the world of the middle ages and the 
renaissance. What remains to-day? Is it the picture 
of the sordid ignorance and vice and eternal discord of 
the population? Or is it rather the lofty naves and 
domes and graceful spires, the glittering jewels of 
Chartres, the tombs of the Medici, the harmonies of 
the painter’s art? The weeds are long forgotten; 
the flowers remain, more radiant and more lovely in 
the tender light of receding years. It is the flower 
that counts. Is it not our function to feed and 
nourish and transform the modest and transient blos- 
som of the weed into the more perfect flower? And 
if our neighbor choose to devote himself to the con- 
templation of weeds, and close his eyes to the flowers; 
if he choose to dwell upon the unloveliness of the 
weed rather than upon its flower; if he be blind to 
the circumstance that in its modest and blundering 
way even the weed is seeking for beauty, let us not 
be annoyed. So, somehow or other, in a devious way, 
is our perverse friend. It is the flower that counts. 


“Cultivons notre jardin.” 
W. S. THAYER 
BALTIMORE, MD. 





THE FIGURE OF THE EARTH AND THE 
NEW INTERNATIONAL ELLIP- 
SOID OF REFERENCE 


At the meeting of the International Geodetie and 
Geophysical Union, held October, 1924, at Madrid, 
the section of geodesy of that union adopted a so- 
called international ellipsoid of reference, that is, it 
adopted certain parameters defining an ellipsoid of 
revolution which, among all such possible ellipsoids, 
was believed to represent the best, or perhaps merely 
the most convenient, approximation to the actual 
figure of the earth. The figure which this ellipsoid of 
revolution is intended to represent is not, of course, 
that of the actual physical surface of the earth, but 
the ideal geoid, an equipotential surface which coin- 
cides approximately with the surface of the ocean as 
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far as the latter extends and which would ex 
thus coincide if the disturbing effects of winds y 
ferences of temperature, barometric pressure, , | 
were removed. The geoid is continued in imaging, 
under the continents and could be defined physig 
at any point by digging a very small sea level «, 
connecting that point with the ocean. The wate; 
such a canal would rise to the level of the geoid, 

Several questions arise in connection with this y 
of the section of geodesy, among which might | 
mentioned: (1) Exactly what ellipsoid was adoptg 
For on this point it happens that some degree of yj 
understanding is possible.” (2) What was the pu 
pose in adopting this international ellipsoid? ( 
How closely does it represent the actual geoid? |; 
the purpose of this article to give some sort of ansy 
to these questions and also to give for reference a { 
numerical magnitudes derived from the fundamen 
parameters adopted by the section of geodesy, 

The two parameters defining the ellipsoid of revo 
tion adopted by the section of geodesy are: 
Semi-major axis (equatorial radius) =6 378 388 metm 
Ellipticity (flattening) = 1/297. 


These figures are those deduced by Hayford! 
1909 from the deflections of the vertical then availalk 
in the United States, these deflections being correctel 
for topography and isostatic compensation. Thi 
recognition of the importance of isostatic compens- 
tion and its systematic use in deriving a figure i 
the earth marked a long step in advance. The in- 
portance of this piece of Hayford’s work has bea 
increasingly recognized with the passage of time aul 
on May 26, 1924, he was awarded the Victoria Medi 
of the Royal Geographie Society of London “for con 
spicuous merit in seientifie research.’ The further 
recognition aeeorded by the section of geodesy i 
adopting his figures as the dimensions of the intern 
tional ellipsoid of reference came only a few week 
before the illness that caused his premature death 
March 10, 1925. 

The possibility of misunderstanding arises fro 
the fact that, since these figures were given by Hay 
ford, the international ellipsoid based on them ha 
often and very justly been ealled the Hayford ellip 
soid. The semi-minor axis, however, given by Hay: 
ford as 6 356 909 meters, differs by about thr 
meters from that determined by a simple calculatio 
based on the parameters adopted by the section 0 
geodesy; these latter give 


Semi-minor axis=6 356 911.946 meters 


iJ. F. Hayford, ‘‘Supplementary investigation # 


(Pub 


1909 of the figure of the earth and isostasy.’’ 
1910. 


lished by the U. S. Coast and Geodetic Survey.) 
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ind this must be considered as the international value 
regardless of the value given by Hayford.? Or to 
sate the matter in a somewhat different form, if the 
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maging axes given by Hayford be taken as exact, the flatten- 
physicgillmmine comes out 1/296.959 instead of 1/297 exactly, as 
level cayjilm adopted by the section of geodesy. 
© water; This discrepancy between the two values of the 
£eoid, minor axis is, of course, small in comparison with the 
h this yl uncertainty of the quantity itself. It is desirable, 
might however, that there should be no misunderstanding 
adopteifiim— about the dimensions of the international ellipsoid, 
Ce Of nim especially because even a small inconsistency in the 
the pill clements of the ellipsoid would lead to annoying dis- 
id? (MMMerepancies in the results of geodetic computations 
id? tym when two different formulas for the same purpose are 
of ansyalmm used to check one another. 
nee a fe It happens that the parameters of ellipsoid of ref- 
damentjimme erence are the same as those adopted by Finland for 
sy. its future geodetic work. Long before, at the Paris 
f revol.lme Conference? of 1911, the astronomers had adopted a 
flattening of exactly 1/297, based on Hayford’s work, 
8 meta then but recently published. 
The motives determining the adoption of the inter- 
B® national ellipsoid of reference are well set forth in 
ford! ‘the report of the executive committee of the section 
wVailable of geodesy. 
orrectel 
Thi There is no intention whatever of forcing upon nations 
mpens that have their triangulations either long completed or 
well advanced a new ellipsoid upon which they must re- 
gure d calculate their triangulation. If they are in a position 
Che ine to do so, so much the better, but obviously they can not 
aS Lene be compelled to do this and any ruling of this sort would 
me alias remain nugatory. 
| Medal The international ellipsoid should be used in preference 
or conga tO any other: 
further (1) In regions recently opened to geodetic work, for 
esy it triangulations very recently undertaken or scarcely begun, 
steal the calculation of which could be easily recommenced, and 
wall for triangulations to be undertaken in the future. 
ath o (2) In regions already covered by geodetic operations, 
when for any reason the work is to be revised. 
from ? This is the interpretation of the president and of the 
Haye Secretary of the section of geodesy, and in view of the 
1 hase "2Y in which the vote on the international ellipsoid was 
alip taken, the two defining parameters being separately voted 
Fr. on at two different sessions, it is hard to see how any 
‘ E> “ther interpretation could be tenable. In the tables for 
three facilitating caleulations on this new international ellip- 
ation s0id, to be computed under the direction of the secretary, 
yn 1M Colonel Perrier, the semi-minor axis will be taken as 
6 356 911.946 meters. 
%A meeting of the directors of nautical almanacs and 
ephemerides. (See Congrés international des éphémérides 
n 1M 8stronomiques tenu & 1’Observatoire de Paris du 23 au 26 
Pub Me Octobre, 1911. Published for the Bureau des Longitudes, 


10. Paris, 1911, pp. 36 and 42.) 
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(3) Whenever for purposes of higher geodesy the de- 
flections of the vertical are to be calculated with refer- 
ence to a definite ellipsoid. 

It is thus to be hoped that the triangulation of the 
vast territories still to be won over to geodesy will all be 
calculated on the same ellipsoid and that some countries 
will make over their triangulation on the same system. 
Even though the homogeneity can not be complete, at 
least a long step will have been taken towards that unifi- 
cation of systems so much desired by geodesists, a fact 
which will make it easier to discuss and to solve a large 
number of important problems. 


Item No. 3 of the quotation above suggests a dis- 
tinction which it is well to bear in mind between the 
geographic and the strictly geodetic purposes of a 
geodetic survey. This distinction is illustrated by 
conditions prevailing in the United States. For 
many years the United States Standard Datum 
(later the North American Datum), based on the 
Clarke spheroid of 1866, has been the basis on which 
all geodetie triangulation has been caleulated. The 
triangulation thus calculated is in turn the basis of 
maps and geographic positions in current use, many 
of the latter having a legal significance in connection 
with county, state or international boundaries. To 
recaleulate the geographic positions of the 23,000 
points that have been published and to redraw all 
current maps would obviously involve enormous labor 
and produce no little confusion and uncertainty, espe- 
cially during the period of transition, and it is, there- 
fore, the intention of the U. S. Coast and Geodetic 
Survey to continue to use the Clarke spheroid of 1866 
(as part of the North American Datum) for all 
strictly geographical purposes. 

In the scientific problem, however, of determining 
the figure of the earth, including local irregularities 
of shape with their important geophysical implica- 
tions, much use is made of the deflections of the ver- 
tical, and it is obviously advantageous to have these 
deflections all over the world referred to the same 
ellipsoid. The question of recaleulating the deflec- 
tions of the vertical to refer them to the new inter- 
national ellipsoid stands on an entirely different foot- 
ing from that of recalculating geographic positions. 
In the United States there are less than 900 stations 
at which deflections of the vertical, either in the 
meridian or in the prime vertical or in both, are avail- 
able, as compared with the 23,000 stations previously 
mentioned of which geographic positions have been 
published. The labor of making the change is ob- 
viously much less for the deflection stations alone than 
for all published stations. The confusion that would 
attend the change in the case of geographic positions 
in general should not exist in the case of the deflec- 
tion stations, for the latter would be used only by 
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specialists who would take care to find out the exact 
basis on which the deflections had been computed. 
For these reasons the U. S. Coast and Geodetie Sur- 
vey hopes soon to undertake the task of referring 
deflections in the United States to the new interna- 
tional ellipsoid. 

The probable errors given by Hayford for the 
semi-major axis and the reciprocal of the flattening 
were, respectively, = 18 meters and + 0.5. Helmert* 
revised these figures by taking account of the uncer- 
tainty in the computed depth of isostatic compensa- 
tion and thus increased the probable errors to + 35 
meters and + 0.8. Helmert’s figures represent the 
uncertainties as estimated solely by the residuals of 
the deflection stations in the United States and in- 
clude no allowance for systematic errors such as pos- 
sible constant errors in the standards of length used 
or errors due to reduction of bases to the geoid in- 
stead of to the spheroid. On this account Helmert’s 
figures must be considered as still somewhat too small, 
judged merely by the data from which they were de- 
rived. On the other hand, there is confirmatory evi- 
dence of other sorts which tends to prove that Hay- 
ford’s figures are perhaps more nearly correct than 
Helmert’s computed probable errors would’ indicate. 
This is particularly true of the ellipticity, otherwise 
termed the flattening. From gravity observations 
Helmert® found 1/296.7 + 0.4, Bowie’ 1/297.4 = 1.0 
and Heiskanen® 1/296.7 = 0.5. The precession of the 
equinoxes furnishes another means of deriving the 
flattening, if we grant the supposition that the density 
distribution within the earth is consistent with hydro- 
static equilibrium, and since we know isostatic ad- 
justment to be almost complete, this supposition seems 
unlikely to lead to serious error. Theoretically, in 


4 This work is by no means so simple as might be sup- 
posed. The entire triangulation might be recalculated 
from the earliest stage on, but any of the known approxi- 
mate short cuts may involve multiple values of the deflec- 
tion at any given station, depending on the route by 
which the station is approached. See J. de Graaff 
Hunter, ‘‘The earth’s axis and triangulation,’’ Trigono- 
metrical Survey of India, Professional Paper No. 16, 
1918. Also W. D. Lambert, ‘‘ Effect of variations in the 
assumed figure of the earth on the mapping of a large 
area,’’ U. 8S. Coast and Geodetic Survey Special Publi- 
cation No. 100. 

5F. R. Helmert, ‘‘Sitzungsberichte der Kd6niglich 
Preussischen Akademie der Wissenschaften,’’ 1911, p. 19. 

6F. R. Helmert, ‘‘Sitzungsberichte der Kdéniglich 
Preussischen Akademie der Wissenschaften,’’ 1915, p. 
676. 

7 W. Bowie, ‘‘ Investigations of gravity and isostasy,’’ 
U. 8. Coast and Geodetic Survey Spec. Pub. No. 40, 1917. 

8 W. Heiskanen, ‘‘Untersuchungen iiber Schwerkraft 
und Isostasie,’’ Veréffentlichung des Finnischen Geo- 
datischen Institutes, No. 4, 1924. 
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order to derive a flattening from the precession, y, 
must assume not merely hydrostatic equilibriy in 
general but a definite law of variation from center ty 
surface. The effect of changing the law is, however 
surprisingly small, in fact, almost negligible. Any 
reasonably plausible law of density—and some yo; 
so plausible—will serve. Véronnet® derived from th, 
precession a flattening of 1/297.12 = 0.38. Here tl 
+ 0.38 indicates, not probable error in the ordinary 
sense, but the estimated range of uncertainty due tj 
our ignorance of the law of density, no allowang 
being made for the uncertainty of the observed valy 
of the constant of precession nor of other quantitig 
involved. De Sitter’® after a careful discussion fing 
even narrower limits. His result is 1/296.92 + 0,13, 
Most of this small probable error he finds to be dye 
to the uncertainty in the mass of the moon, the w. 
certainty due to our ignorance of the law of density 
being but a comparatively small part, and the uncer. 
tainty due to the probable error in the precessions 
constant being negligible. 

All these results are so close to 1/297 that we seem 
jutsified in estimating the actual uncertainty in this 
value of the reciprocal of the flattening as much les 
than Helmert’s + 0.8, or even than Hayford’s original 
+ 0.5. That geodesists in general believe the flatten 
ing to be not far from 1/297 is shown by the prac. 
tically unanimous vote of the section of geodesy at 
Madrid in favor of this value. There is, however, 
evidence from lunar observation and theory in favor 
of a larger flattening, about 1/294, and this can hardly 
be passed over in silence in a discussion of this sort. 
To present this matter at this particular point would, 
however, involve a long excursus, so a note dealing 
with this phase of the subject has been added at the 
end of this article. 

The case for Hayford’s semi-major axis is undoubt- 
edly weaker than the case for his flattening. The 
comparative weakness is perhaps reflected in the vote 
of the section of geodesy, which was much less de 
cisively in favor of Hayford’s major axis that of his 
flattening. 

The flattening can be derived by methods other 
than those involving triangulation (or traverse), but 
the semi-major axis can not.14 


9A. Véronnet, ‘‘Journal des mathématiques pures ¢ 
appliquées,’’ Vol. 8 (1921), p. 416. 

10 W. De Sitter, ‘‘On the flattening and the constitu 
tion of the earth,’’ Proceedings Koninklikje Akademie 
van Wetenschappen te Amsterdam, Vol. 27, 1924, p. 244. 

11 There is a method involving the observed values of 
the lunar parallax and of absolute gravity which may be 
made to give either the semi-major axis or the flattening, 
if the other is assumed to be known (see Helmett, 
‘‘Hohere Geodisie,’’ Vol. II, p. 460; or De Sitter, ‘‘On 
the mean radius of the earth, the intensity of gravity 
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The data from the various pieces of triangulation 
seattered over the globe have not been comprehen- 
sively discussed to deduce the most probable value 
of the semi-major axis, and the writer in this con- 
nection can merely state his personal opinion that 
Hayford’s determination of 6 378 388 meters, al- 
though larger than all preceding ones, is probably 
about correct, and that Helmert’s probable error of 
+ 35 meters, although perhaps too small, is not very 
much too small. The writer would be somewhat sur- 
prised if a careful discussion of existing and future 
triangulation does not confirm Hayford’s semi-major 
axis within 100 meters. 

But the question of how closely the adopted ellip- 
soid of reference represents the actual geoid is by no 
means exhausted even when we have stated to our 
own satisfaction the probable errors of the parameters 
that determine the ellipsoid. It is also of interest to 
know how far the geoid and the ellipsoid may deviate 
from one another. To take an ideal case, let us sup- 
pose a perfectly ellipsoidal mass as large as the earth, 
its outer physical surface and the surfaces of equal 


density within being also equipotential surfaces. 


Then let us suppose that the outer crust down to a 
certain depth shrinks and swells here and there so as 
to form oceans, continents and mountains like the 
existing ones, but with perfect isostatic adjustment 
always maintained. The geoid, which formerly coin- 
cided with the outer surface, would go up with the 
continents and mountains and down with the ocean 
bottoms, but to a much less extent, the exact amount 
depending on the law of isostatic compensation. For 
existing areas of elevation and depression and a 
depth of compensation of 100 kilometers, the dis- 
tance between the geoid and the ideal ellipsoid of 
closest fit (which need not be exactly our international 
ellipsoid??) would be 50 meters or less. If, however, 
isostatie compensation is imperfect to the extent of 
10 or 15 per cent. of the total excess or deficiency 
of load, which is about the generally accepted esti- 


; Mate, and over wide areas, the 50 meters might be 


more than doubled. We should expect, however, these 





and the moon’s parallax,’’? Proceedings Koninklikje 
Akademie van Wetenschappen te Amsterdam, Vol. 17 
1915, p. 1291). This method may be of some value for 
determining the flattening (see note at end of this 
article) but is in no way to be considered as comparable 
in accuracy with triangulation for determining the semi- 
major axis, 

be When such an ellipsoid is actually used in connec- 
tion with detached portions of triangulation, it is not 
really a single surface that is used, but many, all being 
ellipsoids of the same size and shape, to be sure, but not 
coincident in positions of their centers, nor even in the 
directions of their axes. 
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extreme figures of 100 or 150 meters to occur only 
very exceptionally, say in the Himalayan region or 
near the great ocean deeps. 

Geoid contours were constructed by Hayford in con- 
nection with his earlier investigation’® of his figures 
of the earth. Within the United States he found a 
variation in the elevation of the geoid above the 
Clarke spheroid'* of 1866 amounting to 38 meters. 
This is somewhat greater than would be inferred 
from known differences of elevation and perfect 
isostasy with a depth of compensation of 100 kilo- 
meters but is by no means more than might be ex- 
pected in view of ignorance of the real depth of 
compensation and the known imperfectness of isostatic 
adjustment. 

There is a further possibility which might tend to 
increase the previous estimate of 100 or 150 meters 
for the extreme departure of the geoid from the ideal 
spheroid of reference. The longitude terms intro- 
duced by Helmert?® and Heiskanen* into the formula 
for theoretical gravity, while not yet generally ac- 
cepted, nevertheless should not be rejected out of hand 
as impossible. The amplitudes of these longitude 
terms are from six to nine times their probable errors, 
and the general improvement in the internal consis- 
tency of the gravity observations when these terms 
are included can be seen in other ways. Moreover, 
there is some slight evidence quite independent of the 
gravity data in favor of these terms. 

Heiskanen’s longitude term implies that a triaxial 
ellipsoid is a better approximation to the geoid than 
an ellipsoid of revolution; the longest equatorial 
radius is 172 meters greater than the mean, the short- 
est 172 meters less. This means a systematic depar- 
ture of the geoid from the spheroid over a wide area 
to a maximum of 172 meters. Superposed on this 
systematic departure there would necessarily be local 
variations of considerable amount, so that the total 
departure of the geoid from the ellipsoid of revolu- 
tion might considerably exceed 200 meters. 

It should be noted, however, that the significance 
of these longitude terms, even if their existence and 
amount can be clearly established, is geophysical 
rather than geographical. There is no doubt that the 


13‘*The figure of the earth and isostasy from mea- 
surements in the United States,’’ U. 8. Coast and Geo- 
detic Survey, 1909. 

14 This is not, of course, the ideal spheroid of closest 
fit to the geoid as a whole, but it is conceivable that in 
the region of the United States it might fit the geoid 
even better than the ideal spheroid. Only differences in 
elevation of geoid above spheroid can be deduced from 
triangulation. The zero contour line must be taken 
arbitrarily. 

15 See references previously given, footnotes 6 and 8. 
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longitude terms would be important geophysically, 
for the existence of terms of that size would imply a 
widespread systematic departure from perfect isostasy. 
of rather considerable amount, perhaps due to a ten- 
dency to over-compensation in oceanic areas. 

On the other hand, it is doubtful whether geodesists 
will consider it desirable, unless these longitude terms 
should turn out to be much larger than now seems at 
all probable, to use a triaxial ellipsoid as a surface 
of reference rather than an ellipsoid of revolution. 
A triaxial spheroid involves considerable mathemati- 
cal complication and does not abolish either the de- 
parture of the geoid from the surface of reference 
or the deflections of the vertical; it merely diminishes 
their average amounts. Unless these diminutions turn 
out to be very considerable, geodesists will probably 
continue to use an ellipsoid of revolution as the sur- 
face of reference. 

It only remains to give the values of some of the 
geometrical and dynamical magnitudes inferable from 
the size and shape of the international ellipsoid of 
reference adopted on October 6 and 7, 1924, by the 
section of geodesy meeting at Madrid as part of the 
International Geodetic and Geophysical Union. 


FUNDAMENTAL ELEMENTS OF THE INTERNATIONAL 
ELLIPSOID OF REFERENCE 


a@=semi-major axis (equatorial radius) = 6 378 388 meters 


a-—b 
f=ellipticity (flattening) = z= 1/297 = 0.003367 0034 


Derwed quantities 
b=semi-minor axis (polar radius) = 6,356,911.946 meters 


2 2 


é*=square of eccentricity = qe = 9.006 722 6700 


Length of quadrant of the 
equator 


Length of quadrant of the 
meridian 


= 10,019,148.4 meters 


= 10,002,288.3 meters 
=510 100 934 sq. km. 
=1 083 319 780 000 cu. km. 


Area of the ellipsoid 
Volume of the ellipsoid 


Radius of sphere having 


same area as ellipsoid =6 371 227.7 meters 


Radius of sphere having 
same volume as ellipsoid=6 371 221.3 meters 


M = mass ellipsoid16 5.988 x 10 metric tonnes 


Relation between geographic latitude, m and geocentric 
latitude q’. 


16 Mean density taken as 5.527, the value found by both 
Boys (Phil. Trans. A. Vol. 186 (1895) p. 1) and Braun, 
‘*Denkschriften der Akademie der Wissenschaften zu 
Wien,’’ Mathematisch-Naturwissenschaftlichen Classe, 64, 
1896, p. 187. 
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@ — g’ = 695” .6635 sin 2p 
—1”.1731 sin 4m + 0”.0026 sin by 

= 695.6635 sin 29’ 
— 1.1731 sin 4q@’+ 0.0026 sin by) 


Formula for theoretical gravity at the surface of ellip. 
soid (which is assumed to be an equipotential surface) 


Y =Ye (1+ 0.005288 sin *q — 0.000006 sin *2q’) &™ /soe 
Y = as (1 - 0.002637 cos 2— + 0.000006 cos *2q ) 


Ye =gtavity at equator at sea level= 


978.038¢m /sec? Bowie 
978.052 , Helmert 


978.052 - Heiskaney 
Ys = gravity in geographic latitude 45° at sea level- 


980.621 /emsec? Bowie 
Helmert 


Heiskanen 


980.629 

980.630 
Coefficient in the relation connecting the difference of 
equatorial ¢nd polar moments of Inertia, C— A, the Mas 
E and the equatorial radius a 


C-A=0.001092 £ a’. 


Note on LunAR METHODS OF DETERMINING THE 
FLATTENING OF THE EARTH?’ 


There are two lunar methods of determining the 
flattening of the earth: the first a mixed geometrical 
and dynamical method dependent on the parallax of 
the moon and going back in principle to Newton's 
famous calculation that identified terrestrial gravits- 
tion with the force that retains the moon in its orbit; 
the second method purely dynamical and dependent 
on the lunar perturbations. This second method 
might be subdivided into several methods according 
to the particular perturbation used. 

Newton calculated what the parallax of the moon 
would be if terrestrial gravitation, diminishing in- 
versely as the square of the distance, were the con- 
trolling force, and on comparing this with the ob- 
served parallax he found them to agree within the 
uncertainties due to errors of observation.1® The s0- 
called observed parallax, however, that is, the equa- 
torial horizontal parallax, really involves an assump- 
tion as to the ellipticity of the earth, and still other 
assumptions as to the local deflections of the vertical 
and as to the elevations of the geoid above the spheroid 
at the observatories where the parallax is determined. 
The usual and almost inevitable assumption hitherto 
has been that these deflections and elevations are all 


17 Professor E. W. Brown gave valuable assistance it 
the preparation of this note. He is not, however, to be 
considered responsible either for the statements made 0 
for the opinions expressed. 

18 There are terms involving also the mass of the moon 
and the effect of the sun which require no more thal 
mention in this connection. 
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702? The calculation by which terrestrial gravita- 


sin by on is extended out to the moon and the parallax of 
= ,e latter thus found is also affected by the assumed 
SO 6 bitening of the earth, though not so much as the 
Of cll, MMM <erved parallax. The flattening is found by as- 
face) ming different values for it until the calculated 
/see! muatorial horizontal parallax comes out equal to the 

hcerved parallax. This happens for a flattening 

wal to 1/293.4, according to De Sitter,?° on the as- 
tie ymption that the deflections of the vertical at Green- 
Imert ‘ch and Cape of Good Hope observatories are zero. 
iskanen » make the two parallaxes equal for a flattening of 


vel = /297 would require a defiection of about 11” at both 
wie pservatories. A calculation of these deflections on 


_ he theory of isostasy, with uniform compensation 
— own to a depth of 120.9 km, gave deflections of 1”.16 
ence of M+ Greenwich and 3”.25 at the Cape. These had the 
16 Mass 


oper signs to shift the reciprocal of the flattening 
rom 293.4 towards 297 but are not large enough to 
hange it all the way. They could be increased some- 
hat by adopting some other distribution of isostatic 
ompensation, but the most probable explanation of 
nuch of the discrepancy in the flattening is observa- 
ional error in the determination of the parallax. 
De Sitter concludes that the parallax calculated on 
he theory of gravitation is more reliable than the 
parallax directly observed and the parallax used in 
Brown’s new lunar tables is likewise derived from 
heory. These conclusions of De Sitter and Brown 
nd the uncertainty due to ignorance of the actual 
leflections of the vertical are thus unfavorable to the 
nccuracy to the flattening obtained from it. 

The purely dynamical lunar methods do not de- 
ermine the flattening directly but instead the quan- 


; A+B : 
ity J=C- Te , where A, B and C are the prin- 
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E a 
ipal moments of inertia of the earth in ascending 
brder of magnitude, E is the mass of the earth and a 
ts equatorial radius. This quantity J occurs in the 
levelopments in series of the earth’s gravitational 
potential. If the earth were composed of homoge- 
neous concentric spherical shells, J would eventually 
be zero. From J the flattening, f, is deduced by a 
simple formula. 
The fact that the earth is not spherical, that is, 
hat J is not zero, causes a number of perturbations 
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1° The deflections and elevations are understood to refer 
to the unknown ideal ellipsoid that fits the earth as a 
Whole as closely as possible. 

*0W. De Sitter, ‘‘On the mean radius of the earth, 
the intensity of gravity and the moon’s parallax,’’ Pro- 
ceedings Koninklikje Akademie van Wetenschappen te 
Amsterdam, Vol. 17, 1915, p. 1294. 
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in the moon’s motion, both periodic and secular. 
From the observed values of these perturbations the 
value of J can be deduced and hence the flattening. 

The periodic perturbations due to the figure”? of 
the earth have been used to determine the flattening 
by various astronomers from Laplace down to the 
present. These periodic perturbations are, however, 
rather difficult to disentangle by observation from 
the perturbations due to other causes and hence the 
flattening deduced from them is not entitled to much 
weight. 

The principal secular perturbations due to the 
earth’s figure are those of the node and perigee of 
the lunar orbit. These, being cumulative with the 
lapse of time, can be determined very accurately. 
Unfortunately, however, for our present purpose 
much the larger part of these perturbations is due 
directly or indirectly to the action of the sun and 
thus must be determined and subtracted from the ob- 
served effect in order to determine the portion due to 
the figure of the earth.?? There is also a portion, 
minute but by no means negligible in the present prob- 
lem, due to the figure of the moon. Fortunately the 
portion due to the sun depends mainly on the ratio 
of the month to the year, a quantity known with 
great precision, so that apart from possible but not 
very probable errors in the theory of the smaller 
terms representing the sun’s effect? and the uncer- 
tainty due to the figure of the moon, the perturbation 
due solely to the figure of the earth may be econ- 
sidered as having almost the same observational error 
as the entire observed secular perturbation, whether 
of perigee or node. | 

In connection with the preparation of new lunar 
tables the flattening was determined by Brown,” who 
found 1/293.5 from the combined results for the 
perigee and node. His adopted result 1/294.0 comes 
from including his value 1/294.4 determined from the 


21The word figure is used in the extended sense of 
figure and constitution, more specifically its figure and 
constitution as they affect the value of J. 

220Of the total annual motion of 146435” in the 
perigee and 69679” in the node all but about six or seven 
seconds of each are due to the action of the sun. 

23 The formulas for this occupy many lines of the quarto 
page of Delaunay’s ‘‘Lunar Theory.’’ Even so, they 
are not sufficiently accurate for the present purpose and 
the more modern theory, such as Brown’s, does not use 
a complete and explicit formula, but is based on a 
process of numerical approximations. Delaunay’s for- 
mulas, however, bring out the fact that the solar effect 
depends essentially on quantities known to a high degree 
of precision. 

24E. W. Brown, Monthly Notices Royal Astronomical 
Society, Vol. 74 (1914), p. 563. 
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Greenwich—Cape of Good Hope parallax observations. 
By changing the assumed data for the figure of the 


moon De Sitter?® found 1/296. The data for the 


figure of the moon depend partly on observation of 
the lunar librations, partly on assumptions as to the 
way in which the density of the moon varies from 
center to surface. 

The process of deducing the flattening from lunar 
perturbations is thus seen to be far from simple. The 
possibilities for reconciling the flattening of 1/294 
found by this method with the 1/297 of the interna- 
tional ellipsoid lie: (1) in changes in the secular 
variations deduced from observation; (2) in data for 
the figure of the moon; and (3) in possible correc- 
tions to a very complex mathematical theory. 

Jones*® has recently used occultations at the Cape 
of Good Hope to correct the motions of the perigee 
and node, and his corrections tend to diminish the 
disagreement between Brown’s value of the flattening 
and the new international value. The older lunar 
observations, however, are not so well represented 
and it is questionable whether the full amount of his 
corrections can be accepted without further considera- 
tion. 

The figure of the moon, as De Sitter has shown, 
gives one way of reconciling, partially at least, the 
two values of the flattening. Because the moon is 
smaller and cooler than the earth its figure might de- 
part relatively more from hydrostatic equilibrium 
than the figure of the earth can, and there is evidence 
to show that it does. In the present state of our 
knowledge, or ignorance, a wide range of supposi- 
tions is admissible. In the absence of direct evidence 
on this point the disagreement between Brown’s value 
of the flattening and the value obtained by other 
methods might be used as evidence to show what the 
figure of the moon actually is. 

The theory of these secular variations, like the 
lunar theory in general, is exceedingly long and in- 
tricate, but it has been so much worked over that 
it is probably now correct and must be assumed to 
be so, at least until some one with the necessary 
ability, energy and inclination discusses the matter 
further and finds an error. There seems to be room, 
however, for some slight improvement in a much 
simpler theoretical matter, the calculation of the flat- 
tening, f, from J. Astronomers, as a rule, have 
omitted certain second order geodetic terms in the 
equation connecting these two quantities. The inclu- 
sion of these terms increases the reciprocal of the 


25W. De Sitter, Koninklikje Akademie van Weten- 
schappen te Amsterdam, Vol. #7 (1915), p. 1309. 

26H. S. Jones, Monthly Notices Royal Astronomical 
Society, Vol. 85, 1924, p. 11. 
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ellipticity by 0.4 or 0.5, or perhaps more, the ox,fameo2" 


amount depending on the exact form of the , jmp! °° 
proximate equation between J and f, which may by f us " 
stated in more than one way when correct to the first aving 
order only. These second order terms would thy pf one 
help to diminish the discrepancy still further, 
The only conclusion that can safely be draw, r 
the present time is that the discrepancy between th ) 
value of the flattening from lunar observations gyj DR. ' 
the new international value is probably not quite y 1926, * 
large as it first appeared to be, since various q), — 
mon 


siderations all working in the same direction ten 
to bring the two values together. The ideal and th 
problem of astronomers and geodesists is, of courg 
complete reconciliation of the flattening as determinoj 
by geodetic methods with the values determined by 
all the various astronomic methods. 
Water D. Lamprer 
U. 8. Coast AND GropeTIc SURVEY 
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the end 
CHARLES VANCOUVER PIPER ff... 
A BoTANIsT of great ability, a man of unusul M97 unti 
breadth, Charles Vancouver Piper, died on February Min pur 
11, in his fifty-eighth year, and those who knew hin i civil er 
well sustained a loss that can never be repaired, He } 
His work as botanist and agronomist is too wel i Theor) 
known in the United States and abroad to requir 9% Surve) 
comment on my part; it is of the man, not the scien- 9 ciation 
tist that I would say a personal word. Piper was @% Ameri 
built on big lines, mentally and physically. His § charte: 
mind worked directly and he was straightforward 9M and se 
and fearless in his pursuit of truth and in working Dr. | 
for what he believed to be the right course to follow. 9 and st 
He believed in looking facts in the face impersonally @™ schola 
and his free spirit could never understand why men 
should evade facts and beat about the bush. Piper's VAN 
views were positive, but withal he was ever ready to 
listen to and to respect a dissenting voice. He never 
resented a difference of opinion on the part of a sub- THE 
ordinate, but his logical mind was prompt to demand 
a reason for any view expressed. It was this willing- _ 
ness to entertain another view and the reasonable Walt 
ness of the man that endeared him to those whose o 
és . ° ° ° . . New 
privilege it was to work under his direction, while bis the | 
broad knowledge and sound views won their respett. tenis 
Contact with Piper was always stimulating; he wa Rast 
interested in all phases of life and he could sugges! being 
more problems in one interview than the average logics 
worker could tackle in a life time. tion 
Piper gave himself freely to his work, worked with “ti 
unusual rapidity, lost no time in arriving at decisions in A 
and consequently accomplished a prodigious amount hie 
in a short time. He read rapidly and would go ové the 1 
a manuscript so quickly that it seemed he could no Ty 


have read it carefully, yet it was rare that a weak 
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jment or & loose expression escaped him. We 


the ey - : : 
of “a ai] not soon see the like of him again, but those 
i ap f us who remain will have to content ourselves with 
yh 


aving known him and we shall cherish the memory 
f one who was so well worth knowing. 
A. J. PIETERS 
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SAMUEL MARX BARTON 


Dr. SAMUEL Marx Barton died on January 5, 
1926, in St. Luke’s Hospital, Richmond, Virginia, 
fter two years of déclining health and about two 
months serious illness. Dr. Barton was born near 
inchester, Virginia, May 9, 1859. He received his 
pA. and Ph.D. degrees from the University of Vir- 
vinia, and did his major work in mathematics. 
After leaving the University of Virginia in 1885, he 
taught at Emory and Henry College in Virginia 
util 1893 when he resigned to do two years of 
graduate study at Johns Hopkins University. At 
the end of these two years he taught a short time at 
Virginia Polytechnic Institute, and was called to the 


BERT 


University of the South, where he taught from 1896- 
nusual #97 until the time of his death. His major work was 
ruary Min pure mathematics, but he taught some classes in 
W him MM civil engineering. 

aired, He is author of “An Elementary Treatise on the 
) well MM Theory of Equations” and “The Elements of Plane 
equire Me Surveying.” He was a fellow of the American Asso- 
scien MM ciation for the Advancement of Science and of the 
r was Mi American Mathematical Society. He was one of the 


His @#@ charter members of the Tennessee Academy of Science 


‘ward @@ and served as treasurer, vice-president and president. 
rking Dr. Barton was held in high esteem by his colleagues 
llow. HR and students at the University of the South and his 
nally MM scholarship and eulture won for him many friends. 


men JOSEPH K. RoBERTS 
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aa THE SMITHSONIAN-CHRYSLER EXPEDI- 
« TION TO AFRICA 


ble. Tue Smithsonian Institution, in cooperation with 
ose ME Valter P. Chrysler, automobile manufacturer, of 
his ME New York, will send a party of scientific men under 
the leadership of Dr. William M. Mann, superin- 


ect, 

was ME “dent of the National Zoological Park, to British 
rest East Africa early in March. Their object will be to 
age bring back alive, for exhibition in the National Zoo- 


logical Park at Washington, which is under the direc- 
ith MB on of the Smithsonian Institution, approximately 
ns fe Ome hundred species of wild animals never before seen 
int in America, as well as many other African animals 
ver fe °' present rare in this country and not now found at 
ot Me “Le national park. 
ak The Smithsonian Institution sent out the big game 
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hunting expedition to Africa under Theodore Roose- 
velt in 1909. During its eighty years of active scien- 
tific research, the institution has directed and partici- 
pated in many expeditions for varied purposes, in- 
cluding the collection of specimens for mounting. 
But the trapping of wild animals alive in such quan- 
tity and variety as will be attempted by the Smith- 
sonian-Chrysler expedition is believed to be without 
precedent. 

Dr. William M. Mann, superintendent of the Na- 
tional Zoological Park, will lead the expedition. Dr. 
Mann announced that the immediate inspiration of 
the undertaking is the lack of either giraffes or 
rhinoceroses at the zoo. From that point the plans 
have expanded so that they not only include the col- 
lecting of many wild animals alive, but have given 
the expedition a very broad scientific scope. 

Tanganyika Territory in British East Africa has 
been selected as the best place to trap the wild ani- 
mals that are the object of the trip. The expedition 
will proceed inland from Dar-es-Salaam, and will 
form a camp, if possible, on a ranch not too remote 
from a railroad. That will be headquarters during 
the entire stay of five or six months in the field. An 
experienced animal keeper from the National Zoolog- 
ical Park will remain there in charge with a corps of 
natives, whom he will train to receive and care for the 
animals brought in, until arrangements can be made 
for shipping them to this country. 

The personnel of the expedition will include Albert 
J. Loveridge, of the Museum of Comparative Zoology 
at Harvard University, who was for eight years as- 
sistant game warden in Tanganyika Territory; 
Stephen Haweis, naturalist, artist and author; F. G. 
Carnachan, amateur naturalist with wide field experi- 
ence; Charles Charleton, photographer representing 
the Pathé News, who will make a complete record of 
the trip in motion pictures, which will be exhibited 
in a series of reels in this country, and Frank Lowe, 
keeper at the National Zoological Park, who has had 
eighteen years experience in the care of wild animals. 


A FIELD COURSE IN GEOLOGY AT 
PRINCETON UNIVERSITY 

A courRsE to be given on wheels will be offered by 
the department of geology of Princeton University 
next summer. Traveling about 10,000 miles in a 
Pullman car designed especially for the course, a 
party of twenty-two professors, instructors and under- 
graduates will make a study of the geology and 
natural resources of the United States. 

Leaving Princeton July 1, the party will stop at 
localities of geological interest, where field trips will 
be made under the guidance of local experts. Lec- 
tures will be given en route and conferences will be 
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held after each field trip. Upon their return to Prince- 
ton about September 1, the undergraduates of the 
party will receive a final examination in the course. 

Professor Richard M. Field, of the department of 
geology, will direct the trip and will be assisted by 
Professor A. F. Buddington. Associated with the 
project is a group of scientific and business men who 
form an advisory council. Among them are: Dr. 
John Grier Hibben, Professor William Berryman 
Seott, chairman of the department of geology at 
Princeton; William G. Besler, president of the Rail- 
road Presidents of America; David White, chairman 
of the division of geology and geography of the 
National Research Council; E. F. Carry, president of 
the Pullman Company; Charles Campbell, deputy 
minister of mines for Canada; Ralph Budd, presi- 
dent of the Great Northern Railroad; Stephen T. 
Mather, director of the National Park Service; H. C. 
Bumpus, secretary of the American Museum’s com- 
mittee; A. D. Mead, vice-president of Brown Uni- 
versity, and C. D. Walcott, president of the Smith- 
sonian Institution. 

The course will be open to American undergradu- 
ates who have had at least one year of college geol- 
ogy; to American and foreign graduate students, and 
to instructors or professors in geology. 

The principal stops planned for the tour are the 
Silurian section at Niagara Falls, the Mesabi Copper 
Mines and Smelter at Anaconda, the Columbia River 
Basin and Lava Flows, Mt. Ranier, Crater Lake, 
Yosemite, Los Angeles Oil Fields, the Grand Canyon 
Flagstaff Voleanic Fields, the Petrified Forest, the 
Appalachian Coal Fields, the Appalachian Province 
and the Coastal Plain Province. 


ENDOWMENT FOR THE HENRY PHIPPS 
INSTITUTE 

On February 20 announcement was made of the 
offer to the University of Pennsylvania on the part 
of Mr. and Mrs. Henry Phipps, of New York, to as- 
sist in the creation of an endowment for the Henry 
Phipps Institute for the study, treatment and preven- 
tion of tuberculosis. The board of trustees has for- 
mally accepted this offer. Mr. and Mrs. Phipps pro- 
pose to give toward the endowment the sum of $500,- 
000, on condition that the University of Pennsylvania 
raises an equal amount before January 1, 1927; on 
the fulfilment of this condition, there will also be 
deeded to the university all buildings and equipment 
belonging to the institute. Further provision has 
been made by the university authorities for the grad- 
ual accumulation of the funds allotted to the institute 
in its plan for raising the sum of $45,000,000, over a 
term of fifteen years. When this campaign is suc- 
cessfully completed, the Phipps Institute will have a 
total endowment of $2,300,000. 
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The Henry Phipps Institute was founded jy 193 
by Mr. Henry Phipps, with Dr. Lawrence F, 7); 
of Philadelphia, as medical director. In 1910, ; 
order to provide continuity and permanence jy ds 
velopment, the institute was placed under the cay t 
the University of Pennsylvania under the gener 
direction of a committee of the board of trusta, 
The funds to maintain the work were suppliaj 
by Mr. Phipps until 1919, and since that time hy, 
been provided partly by Mr. Phipps, and also by th 
University of Pennsylvania, the Carnegie Corporati, 
and the Welfare Federation of Philadelphia. Th, 
has never been an endowment for the institute, 

An important feature of the plan for the endy. 
ment is the provision that when the need for furthe 
study of tuberculosis is no longer pressing, eithe 
through the discovery of a cure or the effective cp. 
trol of the disease through other measures, the incom 
of this endowment may be used for the study of othe 
diseases. 

The directors of the institute at present are ); 
Charles J. Hatfield, Dr. Eugene L. Opie and Dr. f, 
R. M. Landis. 


REGIONAL MEETING OF THE AMERICAN 
CHEMICAL SOCIETY AT MADISON 

A MEETING of mid-western sections of the America 
Chemical Society will be held at Madison, Wisconsin, 
from May 28 to 29, at which time the local section 
will be hosts to all those contributing to the publica 
tion of the Chemical Bulletin. Besides the member 
sections, which consist of the Milwaukee, Minnesota, 
Iowa, Ames, Louisville, Nebraska, Illinois, Purdue, 
Arkansas and St. Joseph Valley groups, there have 
been invited the Indianapolis, Iowa-Illinois, St. Lous 
and Omaha sections. While the meeting is essentially 
regional in that contacts will be made with chemisis 
of some seven states, yet it will also assume something 
of a national scope in that the section of paint ani 
varnish chemistry and the division of cellulose chem: 
istry will each hold a meeting in Madison at thal 
time also. 

Arrangements for the meeting are in charge of tli 
following members of the Wisconsin section, acting % 
chairmen of their respective committees: Farringto 
Daniels, executive; J. H. Mathews, program; Vict 
Lenher, finance; H. A. Schuette, publicity; A. W. 
Schorger, general entertainment; Miss Abby L. Mar 
latt, ladies’ entertainment; H. N. Calderwood, Jr, 
registration; F. C. Krauskopf, excursions, and L. l 
Withrow, guides. 

Entertainment has been liberally provided for. ! 
will take the form of a banquet with special feature 
group luncheons, auto rides to points of historical 
and local interest, personally conducted launch rides 
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on Lake Mendota and inspection of the chemical lab- 
oratories on the university’s campus. 

A program of scientific papers and general ad- 
dresses, which will be opened by President Glenn 
Frank, of the University of Wisconsin, will be given, 
which, it is hoped, will bring to a focus the con- 
spicuous lines of chemical investigation character- 
istic of that being carried on in the research centers 
of the middle west. Following the precedent set by 
the national society, visitors will be asked to be “pay- 
ing guests,” a registration fee of two dollars having 
been fixed to help defray the expenses of the meeting. 


A SCIENTIFIC STUDY OF EDUCATIONAL 
WORK IN MISSISSIPPI 

DurinG the last three months of 1925, a survey of 
the entire public educational system of Mississippi 
was completed under the direction of Professor M. 
V. O’Shea, of the University of Wisconsin. It was 
found while the work was in progress that there were 
a number of educational and scientific problems that 
could not be solved without an extensive application 
of intelligence tests and measurements of educational 
achievement. Bernard B. Jones, of Washington, D. C., 
a former resident of Mississippi, who has contributed 
liberally to the support of higher education in the 
state, agreed to finance a comprehensive test and mea- 
surement program and appropriated a very generous 
sum for the work. The funds are being administered 
by Governor Whitfield. Professor O’Shea, who is 
directing the work, has the counsel of a board of con- 
sultants of twelve leaders in work in intelligence tests 
and educational measurements, in addition to Pro- 
fessor V. A. C. Henmon, Curtis Merriman and John 
G. Fowlkes, all of the University of Wisconsin, who 
are associated with Professor O’Shea in carrying 
through the program and scoring, tabulating and in- 
terpreting the results. Intelligence tests, measure- 
ments of achievement and tests for aptitudes will be 
applied to approximately 50,000 pupils in the ele- 
mentary and high schools and the colleges and univer- 
sity, and in addition data relating to the hygiene and 
educational conditions of school buildings and the die- 
tary regimen of pupils will be secured and correlated 
with intelligence and educational data. It is expected 
that a large amount of data of educational and scien- 
tifie value will be secured from this thorough-going 
program, which is more extensive than has ever been 
carried through in any state heretofore. 





SCIENTIFIC NOTES AND NEWS 
A sust of Dr. William H. Welch, director of the 
School of Hygiene and Public Health at the Johns 
Hopkins University, was unveiled on February 22 
on the occasion of the commemoration day exercises 
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of the university. Dr. Simon Flexner, director of 
the Rockefeller Institute, made the presentation 
speech. 


PRESENTATION of the William H. Nichols Medal to 
Dr. S. C. Lind, associate director of the Fixed Nitro- 
gen Research Laboratory, will take place at a meet- 
ing of the New York Section of the American Chem- 
ical Society at the Chemists Club on March 5. Dr. 
Colin G. Fink, of Columbia University, will speak 
on “My Friend, Lind,” and Dr. Arthur B, Lamb, of 
Harvard University, on “Lind, the Chemist.” Dr. 
S. C. Lind will deliver the address of acceptance on 
“Chemical Activation by Alpha Particles.” 


Dr. K. F. Herzretp, professor of theoretical 
physics and chemistry in the University of Munich, 
will arrive next month to fill an appointment as the 
first James Speyer visiting professor at the Johns 
Hopkins University. The professorship was recently 
established with an endowment of $50,000 given by 
James Speyer to provide for an exchange of knowl- 
edge between Germany and the United States by 
bringing a distinguished German scientist to this 
country each year. 


Roy CHapMan ANDREWS, of the American Museum 
of Natural History, had conferred upon him an 
honorary degree by Brown University on February 24. 


THE Robert W. Hunt medal was awarded to C. L. 
Kinney, Jr., metallurgist, of Chicago, at the annual 
meeting of the American Institute of Mining and 
Metallurgical Engineers, held in New York, for his 
paper on “The Economie Significance of Metalloids 
in Basie Pig Iron in Basic Open-hearth Practice.” 
The J. E. Johnson, Jr., award was given to S. P. 
Kinney, metallurgist, U. 8. Bureau of Mines Experi- 
ment Station, Pittsburgh, in recognition of his re- 
search work along blast-furnace lines. 


THE Royal Danish Society of Science has awarded 
one of its annual gold medals for prize treatises to 
Harry Raymond and Ralph E. Wilson, both of the 
Dudley Observatory, Albany, for their observations 
in relation to the sun and certain stars. 


Loyp A. JoNEsS, physicist of the Eastman Kodak 
Co., has been awarded a prize of $250 by the 
Association of Scientific Apparatus Makers of 
America, for his paper on “Photographie Spectro- 
photometry.” The prize was given for the best paper 
on scientific instruments presented during 1924 for 
publication in the instrument section of the Journal 
of the Optical Society of America and Review of 
Scientific Instruments. 


Dr. G. CLaripGe Druce, of England, was elected a 
corresponding member of the Botanical Society of 
Geneva at the recent jubilee celebrations. 
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THe French government has conferred upon Sir 
Robert Hadfield the cross of the officer of the Legion 
of Honor in recognition of his contributions to metal- 


lurgy. 
Tue Académie de Médecine of Paris has awarded 


the Buisson prize of 12,000 franes to Dr. Levaditi 
for his work on bismuth in the treatment of syphilis. 


Proressor H. BRERETON BAKER has been nominated 
to the office of president of the Chemical Society of 
England, in place of Dr. Arthur W. Crossley, who has 
resigned on account of ill health. The annual gen- 
eral meeting of the society will be held at the Uni- 
versity of Manchester on March 25. 


THE retirement of Professor Carl H. Barus, who 
has been professor of physics and dean of the gradu- 
ate department of Brown University for twenty- 
three years, is announced. Professor Rowland G. D. 
Richardson, head of the department of mathematics, 
will succeed Professor Barus. 


Ow1nec to his absence from the United States for a 
period of several months, Dr. C. H. Myers has re- 
signed the executive secretaryship of the section for 
agronomy of the International Congress of Plant Sci- 
ences. Dr. R. G. Wiggans, of the department of 
plant breeding, Cornell University, has been appointed 
to fill the vacancy. 


THEODORE J. BRADLEY, dean of the Massachusetts 
College of Pharmacy, Boston, has been elected presi- 
dent of the American Pharmaceutical Association for 
1926-27. 


Dr. Ava Porter, until recently first assistant in the 
clinie and laboratories of Dr. Cornelius Winkler in 
the University of Utrecht, Holland, has been ap- 
pointed for a term of two years as associate in the 
research program in cerebral physiology of the State 
University of Iowa, with the title of research asso- 
ciate professor of psychiatry. 


Aw exchange professorship has been arranged be- 
tween Dr. J. G. Thomson, director of protozoology 
in the London School of Hygiene and Tropical Medi- 
cine, and Dr. R. W. Hegner, professor of protozool- 
ogy in the School of Hygiene and Public Health of 
the Johns Hopkins University. Dr. Hegner will sail 
on March 31 to take up his duties in London. 


Dr. Max Eis, professor of physiology at the Uni- 
versity of Missouri, has been granted a year’s leave 
of absence to do research work abroad. 


Dr. FrepericK L. HorrMan, consulting statistician, 
Prudential Insurance Company of America, is making 
arrangements for an extended trip to Mexico and 
Guatemala during the coming summer. Dr. Hoffman 
will be chiefly concerned with Mexican mortality prob- 
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lems, but will also give attention to the physi 
anthropology of different Indian tribes and the effects 
‘of tropical conditions on the duration of life amo 
Europeans and white settlers from North America, 


Dr. L. H. Dewey, chief of the office of fiber jp. 
vestigations, U. S. Bureau of Plant Industry, },, 
gone to Porto Rico for two months of field work, 


Dr. Auice M. Orrttey, ssociate professor of 
botany at Wellesley College, has returned from Sout) 
Africa where she has been exchange professor of 
botany at the University of Witwatersrand in Johap. 
nesburg. In addition to her teaching, Dr. Ottley ql. 
lected plants in several regions of very different gj. 
matic and soil conditions, centering her work in the 
Union of South Africa and in the regions around 
Cape Town. 


Dr. Auma J. NEILL, associate professor of phys 
ology at the University of Oklahoma, has bee 
awarded a scholarship by the American Association 
of University Women, and will spend the next acs. 
demic year, on leave from the university, in werk 
abroad. 


RECENT visitors to the United States include: Sir 
George Buchanan, senior medical officer of the Min- 
istry of Health, London; H. Bennett Johnson, of the 
Welcome Tropical Research Laboratory, Khartun, 
Sudan; J. G. Meyers, entomologist, Wellington, New 
Zealand; Kota Monzen, of the Imperial College of 
Agriculture and Forestry, Morioka, Japan, and Dr. 
V. V. Nikolsky, chief of the entomological section, 
Moscow Tropical Institute, Moscow, Russia. 


Proressor Paun SaBaTiEr, director of the Institute 
of Chemistry at the University of Toulouse, France, 
will visit the United States next September. 


Dr. CuTHBERT Curisty has left Nyasaland for 
London with 5,000 specimens of fish, including many 
new species, from Lake Nyasa, the result of a ten 
months’ fishing expedition on behalf of the British 
Museum. 


Dr. Henrik LUNDEGARDH, director of the Ecological 
Station at Torekov, Sweden, reeently gave at the 
U. S. Department of Agriculture an illustrated ac- 
count of investigations in plant ecology conducted on 
the island where his station is located. 


Dr. J. Barcrort, professor of physiology at the 
University of Cambridge, delivered a lecture entitled 
“Hemoglobin,” before the Chemical Society, of Eng- 
land, on February 11, in the Chemical Laboratory at 
University College, London. 


A series of three lectures under the auspices of 
the Bartol Research Foundation will be given by Dr. 
E. O. Hulburt, of the Naval Research Laboratory, 
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hysical HM ,shington, D. C., in the Lecture Hall of the Frank- 
effects JE Institute, at four p. m., as follows: March 9, “The 
among M>nnelly-Heaviside Layer and Radio Wave *Propa- 
ica, ion”; March 12, “Hydrogen Spectrum Lines in 
er in e Stars and in the Laboratory”; and on March 17, 
Y, hag he Pressure of Light on Electrons.” 

k. proressor GEorGE G. Scort, of the Biology De- 


srtment of the College of the City of New York, 
tured before the Williams College Faculty Science 
lub, at Williamstown, Mass., on February 19, on 
\ Biological Interpretation of Human Society.” 
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Qn February 13, Dr. Barnum Brown, of the Amer- 
Museum of Natural History, delivered an ad- 
oss to the Royal Canadian Institute on the subject 
4 Journey through India and Kashmir.” 


Two peaks of the Sierra Nevada Mountains in Cali- 
prnia hitherto unnamed have been given the titles of 
ount Irvine and Mount Mallory, in honor of the 
o members of the British expedition for the con- 
nest of Mount Everest, who perished near its sum- 
it in 1924. 


ProressoR ARTHUR RopBerTSON CusuHNy, of the 


hysi- 
been 
ation ~ 
aca- 
work 


Sir hair of materia medica and pharmacology in Edin- 
Min- rgh University since 1918, died on February 25, 
* the ged sixty years. 

am, Dr. H. KAMERLINGH ONNES, emeritus professor 
New nd director of the physical laboratory at the Univer- 
hf ty of Leyden, died on February 21, aged seventy- 
“™ Tix years. He received the Nobel prize for physics 
on, iby 1913. 

ProFESsSOR GUNNAR ScHOTTE, director of the Swe- 
tule Tish State Forest Experiment Station at Stockholm, 
uct; Bitecently died at the age of fifty-one years. 

Toe United States Civil Service Commission an- 
for ounces an open competitive examination for arche- 
anY PMPlogist, receipt of applications for which will close on 
ten April 6. The examination is to fill a vacancy in the 
ish HBBureau of American Ethnology, Smithsonian Institu- 

ion, and vacancies occurring in positions requiring 
cal imilar qualifications, at an entrance salary of $3,800 
the year. The duties are to study various phases of 
ac prehistoric life of Indians and Hawaiians by arche- 


on logical field work, and to write reports and bulletins 
n this field work for publication with a view to the 


io dvancement and diffusion of knowledge relating to 
ed ne American Indians. 

ig AT a meeting of the Northeastern section of the 
at American Chemical Society to be held at the Massa- 


husetts Institute of Technology on March 12, Dr. 
of Benjamin T, Brooks, consulting chemist on the staff 
bf Arthur D. Little, Inc., will speak on “The Relation 
of Research to the Petroleum Industry,” and Pro- 
éssor Frederick G. Keyes, head of the department of 


ir. 
yy 
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chemistry in the Massachusetts Institute of Technol- 
ogy, will read a paper on “The Importance to Chem- 
ical Theory of a Knowledge of the Physical Proper- 
ties of Substances.” 


THE Ohio Phytopathological Society held its annual 
winter meeting at the Ohio State University on Feb- 
ruary 4. At the afternoon meeting papers were given 
by Curtis May, A. G. Newhall, J. W. Baringer, S. S. 
Humphrey, W. G. Stover and E. G. Hambleton, R. C. 
Thomas, R. B. Wilcox, Paul E. Tilford, H. A. Run- 
nels, W. G. Stover and H. A. Runnels and H. C. 
Young. Two papers were on the treatment of cereals 
for the control of smut, two on mosaic, two on tomato 
streak, two on Fusarium, one on Appressoria of Col- 
letotrichum lagenarium, one on chemical structure of 
fungal walls and one on the progress of barberry 
eradication. The business meeting was held after the 
banquet following the afternoon program. The fol- 
lowing officers were elected for the coming year: 
President, Dr. W. G. Stover, Ohio State University ; 
secretary-treasurer, S. S. Humphrey, Ohio State Uni- 
versity ; member executive committee, D. H. C. Young, 
Ohio Agricultural Experiment Station. 


THE bill to prohibit teaching in tax-supported 
schools the theory that man “ascended or descended 
from lower animals” was passed by the Mississippi 
Senate on February 24, 29 to 16, after three hours 
debate. The bill was passed by the House of Repre- 
sentatives on February 8 by a vote of 76 to 32. 


THE Stanley P. Black Memorial Fund is endeavor- 
ing to provide for a lecture on medical and allied 
subjects two or three times a year by scientists of 
national reputation. The lectures will be similar in 
scope to the Lane lectures at the Stanford University 
Medical School. The Stanley P. Black Memorial 
Hall in the Professional Building, Pasadena, will be 
completed March 1, and Dr. Alfred S. Warthin, 
professor of pathology, University of Michigan Med- 
ical School, will inaugurate the series of lectures 
in March or April. 


THE will of the late Dr. Henry Crain Tinkham, 
dean of the University of Vermont College of Medi- 
cine, Burlington, provides for establishing one or 
more scholarships in the college to be known as the 
Dr. H. C. Tinkham scholarships; Dr. Tinkham also 
gave his medical library to the college, and his sur- 
gical instruments to the Mary Fletcher Hospital. 


THE Museum of the American Indian, Heye Foun- 
dation, has filed plans for a three-story brick museum 
and storehouse, to oceupy a plot 60 by 100 feet, on 
the west side of Eastern Boulevard in the Bronx, 
New York City. The building will cost $100,000. 
The ground is a part of a six-acre triangular plot 
presented to the museum by Archer M. Huntington. 
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Dr. WiLLARD Rouse JILusoNn, director and state 
geologist of the Kentucky Geological Survey, Frank- 
fort, Ky., recently gave his private geological col- 
lection consisting of mineral ores, rocks and fossil 
specimens to the University of Louisville, Louisville, 
Kentucky. The collection consists of several hundred 
specimens. 


Srx hundred specimens of rocks from the Hawaiian 
Islands, collected by Sydney Powers, chief geologist 
of the Amerada Petroleum corporation, Tulsa, have 
been contributed to the department of geology at the 
University of Oklahoma. 


UnvER the auspices of the Commission of Standard- 
ization of Biological Stains a Journal of Stain Tech- 
nology has just been started under the editorship of 
H. J. Conn, chairman of the commission, who repre- 
sents the field of bacteriology. The fields of chemis- 
try, zoology, pathology and botany are represented, 
respectively, by the following associate editors: W. 
C. Holmes, S. I. Kornhauser, F. B. Mallory and W. 
R. Taylor. The journal is devoted primarily to the 
nature and uses of biological stains, also including 
articles dealing with microscopic technic in general 
when they have a close bearing on staining procedures. 
Brief notes of only one or two paragraphs dealing 
with new staining procedures are welcome. This 
journal is called to the attention of those who have 
matter for publication along the lines indicated. 
Authors are invited to submit the manuscript to the 
editor at the address: Lock Box 299, Geneva, New 
York. 


AccorDING to Museum News, an exposition of new 
discoveries in science was opened at the Carnegie 
Museum, Pittsburgh, on January 9, the exhibit being 
patterned somewhat after the demonstration made 
each year at the president’s reception of the British 
Royal Society in London, which the director of the 
museum, Douglas Stewart, attended last summer. In 
developing plans for the exposition the Carnegie Mu- 
seum has secured the cooperation of the Engineers 
Society of Western Pennsylvania, the Pittsburgh Sec- 
tion of the American Chemical Society, the Federal 
Bureau of Mines, the Mellon Institute of Industrial 
Research of the University of Pittsburgh and the 
Carnegie Institute of Technology. Each of these or- 
ganizations has recently developed products on exhi- 
bition. In addition all the large industrial concerns 
of the district have offered their assistance in working 
out the displays. The uses of the various exhibits, 
inventions and products were explained and demon- 
strated to visitors to the museum. 


AccorpinG to the Eleetrical Review a new institu- 
tion has been formed, to deal in a scientific manner 
with the problem of preparing and utilizing our fuel 
resources with much greater efficiency. This new 
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organization, which is called “The Institution of y, 
Economy Engineers,” was inaugurated at a meeting 
of experts held recently at the Engineers’ Cl 
London. Among those taking part in the proceg;; r 
were Dr. T. Barratt, Professor Bacon, Mr, W, ¢ 
Goodchild (representing Sir Henry Fowler), p, 
Lessing, Messrs. E. W. L. Nicol, John Bruce, §, 7 
Bettony, J. S. Gander and A. C. Mahar. The a 
council was elected and it was decided to form sectig, 
in different parts of the country. It is hoped to ma, 
this new institution the responsible organization rep 
resenting every section of fuel technology through 
the country. 





Since January 1, 1926, the secretarial office and tj 
office of the Journal of the American Pharmaceutigj 
Association have been located at 10 West Chis 
Street, Baltimore. All mail for the American Phy. 
maceutical Association and for the Journal of th 
association should be sent to this address. Combiy. 
tion of the offices of the association, which have her. 
tofore been located in different cities, is a preparatin 
for the greater service to be promoted by the Ame. 
ican Pharmaceutical Association when the new bea. 
quarters building, for which a campaign has been it 
progress, will be procured. The location of the pn. 
posed new building has not yet been decided on. 


Tue Leningrad Institute of Applied Botany is «- 
ganizing a series of expeditions to the tropical cow- 
tries for the purpose of importing the seeds of ceral 
plants which do not exist in USSR, but can be sw 
cessfully cultivated. Professor Vavilov, director ¢ 
the Department of Field Cultures, will proceed to the 
Mediterranean Archipelago, Egypt, Abyssinia, Symi 
and Palestine to investigate the cultures of barley, 
beans, flax, ete. Last year Professor Vavilov 
ported about 7,000 samples of seeds from Afghauls 
tan. Professor Burasov is at present studying tle 
cultures of potatoes, tomatoes, maize, sunflower, ¢tt, 
in the Western Andes of South America. Profess# 
Voronov is at work in the Brazilian mountains, study: 
ing the types of rubber trees that can stand a sevelt 
climate. 


One of the finest country estates in the vicinity 0 
Boston has been presented to the New England Pet 
eration of Bird Clubs as a gift to be maintained 1 
perpetuity as a sanctuary for birds and other specié 
of wild life. The donors are Gorham Brooks, of Bo 
ton and Medford; Mrs. Robert W. Emmons, 24, 
Boston and Bourne, and Mrs. James Jackson, of Bot 
ton and Westwood. The estate consists of a lal 





brick mansion house, a brick stable, one large cotta 
and more than eighty-four acres of land of the fin 
kind of rolling territory, forested in spots, stud 
with spring-fed ponds and possessing large fertlt 


fields for such cultivation as may be required in © 
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nection With its proper management in the future for 
wild life conservation. 

Accorpine to an associated press dispatch, a re- 
fund of taxes to the Nobel Foundation which would 
greatly increase the value of the Nobel prizes for 
next year has been recommended to the Riksdag by 
the minister of finance, who admits that the taxes so 
far automatically imposed on the Nobel estate have 
been out of proportion to the burden laid on the rest 
of the country. The government proposes to refund 
three fourths of the sums paid by the estate for 1926, 
and asks the Riksdag for a special appropriation for 


that purpose. 





UNIVERSITY AND EDUCATIONAL 
NOTES 


Tue University of Pennsylvania has received the 
sum of $100,000 as a memorial to former Provost 
Charles C. Harrison, a gift from his sons and daugh- 
ters. The fund is to be used for an endowment to 
establish visiting lectureships at the university. 


THe late John D. Larkin has bequeathed to the 
University of Buffalo the sum of $100,000, which is to 
be added to the John D. and Frances H. Larkin Foun- 
dation, toward which Mr. Larkin has previously given 
$250,000. The fund is primarily for the endowment 
of the school of chemistry. 


Two $100,000 gifts have been received by the Johns 
Hopkins half century committee, making a total of 
$1,358,283 collected. It is hoped to raise in Mary- 
land $1,500,000. Mr. and Mrs. Henry Walters are 
the donors of the first $100,000, and Mr. R. Brent 
Keyser, president of the board of trustees of the uni- 
versity, of the second $100,000. 


Vassar COLLEGE has received a gift of $75,000 by 
an anonymous friend for the erection of a demonstra- 
tion laboratory in connection with the course in eu- 
genics recently established at the college. The lab- 
oratory will serve for the scientific study and demon- 
stration of the care and nurture of children from 


infant years to school age. It is expected that the . 


building will be erected on the Wing Farm, land re- 
cently acquired by the college. 


Mrs. Frank R. Linuie has made an additional gift 
of $4,000 to the University of Chicago toward the 
construction and equipment of the Whitman labora- 
tory of experimental zoology, making a total of $94,- 
000 given by Professor and Mrs. Lillie for the lab- 
oratory. 


Dr. James NaTHANIEL JENNE, professor of ¢lin- 
teal medicine and therapeutics in the College of Medi- 
cine of the University of Vermont, has been elected 
acting dean of the college. Dr. Jenne succeeds the 


late Dr. H. C. Tinkham, whose death occurred last 
December, 
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Dr. Cartes H. Krenz, professor of hygiene and 
director of physical education at the University of 
Buffalo, has been appointed lecturer in physical edu- 
eation at the Graduate School of Education, Harvard 
University, and also director of the Harvard summer 
school of physical education. 


Proressor H. W. Taytor, formerly professor of 
mathematics at Emporia College, has been appointed 
professor of mathematics at Southwestern College. 


At the University of Aberdeen, Dr. John Cruick- » 
shank, reader in bacteriology, has been appointed to 
the new chair of bacteriology, and Dr. A. W. Borth- 
wick, chief research officer and education officer to 
the forestry commission, has been appointed to the 
new chair of forestry. 





DISCUSSION AND CORRESPONDENCE 


BLEACHED FLOUR AND NEUTRALIZED 
CREAM 

In justice to the milling industry as well as to the 
bread-eating public, I feel that some statements in 
Dr. H. W. Wiley’s two recent book reviews in 
Science of October 16, 1925, p. 352, and December 4, 
1925, p. 511, in which he takes occasion to attack 
what he calls “corpse-white” flour, should have some 
comment. The present writer is not an apologist for 
flour bleaching, indeed, he has frequently been ac- 
cused of being an active opponent of all kinds of 
bleaching, but in fairness to the readers of ScIENCE, 
not all of whom may consider themselves expert in 
the subject of nutrition, the demand of some part of 
the public for a pure white, bleached flour should be 
considered, as also the demand for a flour not con- 
taining the bran. 

I am glad to note that Dr. Wiley is willing to allow 
the importance of bread by calling it our “funda- 
mental diet”—a statement that admits considerably 
more than the statement of one who said it had 
“little more food value than plaster of Paris.” I am 
also glad to note his admission of the greater digesti- 
bility of the protein and starch in standard patent 
flour as compared with graham flour, though he fol- 
lows it up by a quotation which, as an offset, aims 
to magnify the importance of the mineral and vita- 
mine content of graham flour. 

It is difficult for one who has interested himself 
in the methods and details of milling and the efforts 
of millers to produce from wheat the maximum 
amount of pure flour to have sympathy with his 
criticisms directed against wheat conditioning meth- 
ods in which the purpose of the miller is to produce 
as sharp a separation between the branny and the 
floury portion of the wheat grain as is possible. 
Once having learned the effect which water has in 
preventing the comminution of the bran, it would 
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be strange indeed if the miller did not endeavor to 
practice using the optimum amount of water for this 
purpose. As a matter of fact, the amount of water 
that may be used in conditioning is very closely 
limited. Too little added moisture means either a 
low flour yield or a yield of flour containing con- 
siderable speckiness or grayness. On the other hand, 
too much added water causes a considerable reduc- 
tion in flour yield due to gumming up, flaking, re- 
duction of bolting surface, and production of flours 
and feeds which are very subject to molding, sour- 
ing, or other damage directly due to excessive mois- 
ture content. 

American flours are notable for their low moisture 
content and consequent ability to keep in good sound 
condition for many months. English and French 
flour will average at least 2 per cent. more moisture 
and they must be consumed without delay. American 
flours exported to Europe, including both the high 
grade flours and the low grade flours, are also notable 
for their excellent keeping quality even after the 
long ocean voyage. 

It is indeed a matter in which American millers 
take pride “that the flour of the country is gradually 
approaching the condition in which the bran and 
germ remnants are reduced to the greatest possible 
minimum,” but it does not follow “that this means a 
more thorough extraction from the white flour of the 
vital elements of the wheat” or that “it is distinctly 
deteriorated in nutritional value.” What is “nutri- 
tional value?” It is not claimed that white flour as 
purchased from the grocer is a perfect food. No one 
eats white flour. It is used in the manufacture of 
numerous articles of food which are eaten together 
with other foods. What does it signify if fowls or 
white rats fed nothing but white flour die after a 
few months? The same thing will occur with almost 
any single food including even milk which comes 
pretty near being a perfect food for infants. Even 
a liberal diet of graham bread would not supply suffi- 
cient iron or iodin nor even the important element 
calcium, since so large a proportion of the relatively 
limited amount of minerals in the branny portion of 
the wheat is indigestible in the human stomach. The 
mineral elements present in wheat and bran and flour 
are those of which there is little or no lack, viz., 
phosphorus and potassium, wheat ash being about 
three quarters potassium phosphate. Feed the bran 
to cows, equipped by nature with digestive fluids 
containing enzymes capable of breaking down the 
cell walls of bran, alfalfa and other coarse fodders 
and let them supply us the necessary calcium, vita- 
mines, etc. Then make from milk, flour and yeast a 


good, rich milk bread which, with other ordinary 
foods, will contain most of the needed elements. A 
full milk loaf spread with vitamine-rich butter comes 
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much closer than any single article of diet to sup, 
plying the nutritional value desired. 

Dr. Wiley doubts if any household consumer eve 
demanded a whiter flour. His doubts may be set 
rest. During twenty-five years’ experience in oq, 
stant consultation with millers and flour buyers, , 
small proportion of our investigations have been ¢), 
cerned with the question of color. Any small mill, 
dealing directly with housewives of the town cj 
testify on this point. 

Dr. Wiley appears to hold the common notion thy 
the darker portions of flour produced in milling 
ean be bleached and sold at the price of patent fly 
But no bleaching process is capable of removing 
bleaching the branny impurities which give a grayis) 
or dull color to flour. Flour bleaching processes 4 
only what bleaching does to linen—remove yelloy. 
ness, therefore grayness remains just as gray 
before. 

I was unaware until Dr. Wiley stated it that nitn. 
gen peroxid is a mixture of nitrogen and nitrous oxid 
or that nitrous oxid has any flour bleaching ability, 
Whether the presence in flour of 0.2 to 0.5 parts pe 
million of nitrogen in nitrites or of 24 to 159 part 
of chlorin in chlorids or the residue of 32 parts of 
benzoyl peroxid or rather, of what remains of thes 
substances after fermentation and baking into bread, 
is deleterious, is a question regarding which the De 
partment of Agriculture and the general public seen 
long ago to have come to the same conclusion whic 
Dr. Bailey expressed, namely “that the effect of 
bleaching on digestibility is too slight to merit cor- 
sideration.” 

Dr. Wiley says: “The curse of corpse-white flow 
will, of course, die out in time. The people of ou 
country are learning little by little that the white 
ness in the flour is inversely proportional to its nutr- 
tive value.” This prophecy is not justified by any 
facts which I know of. The proportion of bleached 
flours to unbleached flours which we have seen il 
recent years is certainly increasing. I have no figures 
for the proportional output of bolted flour in com 
parison with grahams and so-called whole-wheat 
flours. Any miller is willing te supply graham and 
whole-wheat flours, but he knows from experienc 
that these flours soon become rancid and unsounl 
while the high grades of flour remain sound ani 
wholesome months after the low grade flours have 
become inedible. I infer that it is both bleached ani 
unbleached flours upon which Dr. Wiley considers 
curse rests. To all appearances, however, the generil 
public is continuing in its belief (justified both by 
the bacteriological count and the microscopic examiné- 
tion) that whiteness or creamy whiteness is a sign of 
cleanness, and that bread is one of the cheapest aud 
best foods. Let those who need a mild laxative 
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sho are over-nourished or who want an occasional 
hange from light bread, eat bran or graham bread, 
mit Jet men of science not accept at face value all 
1¢ claims of “braniatics” and certain not disinter- 
ted food manufacturers. 

Cares H. Briaas 
Tue HowARD WHEAT AND FLOUR 

TESTING LABORATORY, 

MINNEAPOLIS, MINN. 


In the issue of Scrence for October 16 Dr. Wiley 
syiews a recent book by Sherman. In the course 
f this review Dr. Wiley takes occasion to digress 
from his subject to mention some things concerning 
mtter which he states Sherman failed to mention in 
he book reviewed. 

Dr. Wiley’s statements are unjust to the dairy in- 
justry because they are inaccurate. The three state- 
ments to which I take exception are: (1) That the 
standard for butterfat has been reduced 4 per cent. 
in 20 years. (2) That 75 per cent. of the creameries 
neutralize the cream used for butter manufacture. 
(3) That the purpose of neutralizing is to make pos- 
sible the use of cream otherwise unfit for butter manu- 
acture. 

His basis for stating the standard for butterfat has 
been reduced 4 per cent. in comparing the analyses 
of butter made for exhibition purposes 25 years 
ago when there was no legal standard with the legal 
standard at present, not the composition of butter as 
found on the market at present. It is a well-known 
fact that butter made for exhibition purposes has a 
somewhat higher fat content than the regular market 
product due mainly to lower salt percentage. For 
this reason the low water content of butter reported 
in 1902, which was based upon analyses of exhibi- 
tion samples, was unquestionably not typical of the 
regular market product at that time. Analyses of 

170 market samples reported in 1907 showed an 
average fat percentage of 82.35. Analyses by this 
division of 2,051 exhibition samples in 1923 showed 
an average of 83.46 per cent. of fat. At the same 
time 363 market samples averaged 82.35, or exactly 
the same as found in 1907. A total of 1,000 analyses 
of market butter in 1925 showed 81.31 per cent. fat. 
The most that can be said is that American market 
butter now averages about one per cent. less fat 
than in 1907 and closely approaches the composition 
of the competing product of other leading butter 
producing countries. 

The statement that 75 per cent. of the creameries 
neutralize the cream before churning is based upon 
Inaccurate information. As a matter of fact no sta- 
tsties are available on this point and the basis of 
any statement made must be familiarity with condi- 
tons based upon a close contact with the industry. 
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Nearly one fifth of the creamery butter manufac- 
tured in the United States is made in Minnesota and 
this state stands far in the lead in this product. A 
close knowledge of conditions in this state makes pos- 
sible the statement that out of about 840 creameries 
in the state a total of less than fifty neutralize the 
cream used. One fourth of all the creameries in Min- 
nesota are making butter from pasteurized sweet 
cream, that is, fresh cream in which no fermentation 
of any kind has developed to any appreciable extent. 
The other creameries develop some acid fermentation 
in the cream as has been done for centuries. <A con- 
siderable number of this group use pure culture 
starters as an aid in securing the desired fermenta- 
tion. 

While we do not commend the practice followed by 
some creameries of reducing the acidity of the cream 
by the use of lime, the so-called neutralization, we 
deny the implication that cream so treated is in- 
jurious to health or that it is otherwise unfit for but- 
ter manufacture. The cream which is neutralized 
has undergone ordinary acid fermentation with some 
development of yeast after a relatively high acidity 
is reached. It is well known that these types of 
fermentation are not ordinarily accompanied by in- | 
jurious products and not the slightest evidence has 
ever been presented that cream of this kind is in any 
way detrimental to human health. The writer has 
used dried buttermilk from such cream as a sole 
feed for young calves without the least evidence of 
trouble, in fact less sickness was experienced than 
usual when ordinary skim milk is used. Large 
quantities of the same product are used as a food 
for chicks with excellent results. 

The purposes of neutralizing cream are two-fold, 
the first is to prevent excessive loss of fat in the 
buttermilk, the other is to increase the keeping qual- 
ity of the butter. ‘It has been known for several 
years that free acid in butter regardless of origin 
has an unfavorable effect upon the keeping quality. 
The quality of the fresh butter is not appreciably 
improved as a result of neutralization of the cream 


from which it is made. 
C. H. EckuEs 
CHIEF OF THE DIVISION OF 
Dairy HUSBANDRY, 
UNIVERSITY OF MINNESOTA 


I APPRECIATE the opportunity the editor of Science 
gives me to reply to Dr. Briggs and Dr. Eckles. 

Dr. Briggs, I think, has presented the case in favor 
of white and bleached flour most admirably. As he 
says, it is difficult for one who has interested himself 
in the methods and details of milling to have sym- 
pathy with my statement that adding water to wheat 
is an adulteration. I may say that it is difficult for 
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one who has spent almost his whole active life in pro- 
tecting the interests of the consumer against unwar- 
ranted practices by the manufacturer and dealer to 
have sympathy with the adulterators of flour from 
any point of view. Such adulterations add to the 
miller’s profit without adding anything to the nutri- 
tive value of the flour. Bleached flour has been pro- 
nounced by the courts both adulterated and mis- 
branded and has therefore no right to enter inter- 
state commerce nor to be sold in the District of 
Columbia. In closing this discussion, I am content 
to submit the question to the readers of ScrENcE, a 
group of citizens well qualified to judge without 
prejudice. At the same time, I must admit that the 
dietitians of the country look with a very consider- 
able degree of disfavor upon diminishing the nutri- 
tive value of flour in order to secure the greatest 
yield and the least nutritious product. Dr. Briggs 
asks: “What is nutritive value?” I answer, that 
nutritive value is to secure the largest amount of 
nutriment that nature has put in our foods. The 
millers are endeavoring to produce a food with a 
minimum content of nutritive value. Graham bread 
may not supply a sufficient amount of iron or iodine, 
but it does supply a sufficient amount of phosphorus 
and high grade proteins to give the maximum nutri- 
tive value to ground wheat. This is not denied in 
any place by Dr. Briggs. It is, of course, possible 
to supply some of the vitamins and minerals removed 
in the milling, by others existing in other kinds of 
foods. Is it reasonbale, however, to increase the 
demand for such foods as do supply these missing 
elements, when they could all be secured by eating 
our wheat in a form as nearly as possible to its 
natural composition? Not only does it cost a lot 
more money to make white flour a nutritious food, 
as Dr. Briggs admits, but it is a useless expendi- 
ture when we have to buy from other sources the 
very elements which the millers take out of the grain. 

I take it that no better exposition of the merits 
of white and bleached flour ean be presented than 
has been done by Dr. Briggs. I hope, however, that 
many other writers on health can give a better ex- 
position of the merits of whole wheat flour than I 
have endeavored to give in the review of the books 
in question. I am quite content to leave the matter 
now to the judgment of the intelligent people of 
this country, and that includes all the readers of 
Scrence. I feel that the theories which I have en- 
deavored to present are those which will commend 
themselves more and more to the sober judgment of 
the American people in general. 


Dr. Eckles claims that there are three errors in my 
review of Sherman’s book on the subject of butter. 
The first error is that the butter fat standard has 
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been reduced by 4% in the last few years, Ha ait 
mits that the best butter made for exhibition pur. 
poses had a percentage of butter fat 4% higher than 
the standard at the present time. He also Points 
out that 2,051 exhibition samples of butter ip 1993 
showed an average of 83.46% of fat, almost 4y 
above the present standard. His own statement 
therefore, sustain my point. 

The second error is that 75% of the creamerig 
neutralized the cream before churning. My autho. 
ity for this statement is found in the hearing hefoy 
the Commissioner of Internal Revenue in a rema 
made by the attorney of the so-called neutralizer, 

The third error pointed out by Dr. Eckles was thy 
the purpose of neutralizing butter was to make } 
possible to use cream otherwise unfit for butter mam. 
facture. I know by personal observation and study 
that this statement is positively correct. The gp. 
thorities enforcing the food and dairy laws of Mip. 
nesota, the state in which Dr. Eckles resides, agro 
with me in my statements respecting the butter mad 
from neutralized cream. Dr. Eckles does not, ther. 
fore, represent the official opinion of Minnesota o 
this question. 

All the butter made in creameries of neutralize 
cream enters interstate commerce with no statement 
of the origin or character. The people who buy 
creamery butter suppose they are getting the higb- 
est type of butter and they do not know until they 
eat it, or try to eat it, that some of it is the lowest 
type of butter. 

The final solution of this problem is quite similar 
to that of white and bleached flour. Shall the manv- 
facturers be protected in selling a depreciated article 
for the price which they get for the real genuine 
article? There is a tendency in some quarters of 
official life to protect the manufacturer while, under 
the food laws which Congress enacted, the first duty 
of the officials is to protect the consumer. 

H. W. Wier 


SCIENCE NOT IN IT 


On January 1, 1926, the Washington Post pub- 
lished a symposium on “The Helpful Achievements 
of 1925” composed of replies of a number of national 
and local business, professional and political leaders, 
to the question “What in your opinion has been the 
most helpful and outstanding development of the yeat 
1925 ?” 

It is worthy of consideration that no one of the 
fifty-eight distinguished men cited any scientific dis 
covery among the achievements of the past year. 

Epwin E. Siossoy 

DiREcTOR, SCIENCE SERVICE, 

WASHINGTON, D. C. 
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ETTER TO THE EDITOR OF SCIENCE 
FROM THE PRINCIPAL SCIENTIFIC 
AUTHORITY OF THE FUNDA- 
MENTALISTS 


ny returning from Switzerland to my headquarters 
England, I find your brief letter of January 6. 
‘ou say that you do not “have clearly in mind the 
umstances” to which I have referred in my previ- 


He ad. 
ion Dur. 
Sher thay 
‘0 Pointy 

in 19% 
nost 4%, 
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CAMEri¢g . letter. I suppose that if you had thought the 
arithon tter of sufficient importance you could have con- 
> befor ited your letter files of last year and the year be- 
ae, e and those of some two years before that. 

hivad After the shameful way in which you have treated 


, it is certainly very appropriate for you to say 


as w that the “tone” of my letter “apparently makes 


’ man ME visable further consideration of the subject.” 

: Caly May I repeat that Professor Schuchert’s letter is 
aa clear libel, and that both he and you are due for 
) le 


me legal demands whenever I return to America 
om the rather extended trip around the world on 
hich I have entered. An apology and retraction 
bw would do no good; I am through with this sort 
foolery. I will see what the law can do for me. 
pparently there is only one kind of argument that 
ch men as you and Schuchert can understand; and 


agreed 
r made 

there. 
Ota on 


ralized 





ement HM intend that you shall have it. 

de. George McCreapy PRIcE 
1gh- 

| they 


SCIENTIFIC BOOKS 


By A. E. Hurron. 
EK. P. Dutton & Co., 1924. 274 pp. 


owest 
he Natural History of Crystals. 


milar 

nanu- ane Structure of Crystals. By R. W. G. Wycxorr. 

rticle J Lhe Chemical Catalogue Co., 1924. 454 pp. 

uine JK-rays and Crystal Structure. By W. H. and W. L. 

's of # Brace. Harcourt, Brace & Co., 1924. 4th edition, 

nder Mi 313 pp. 

duty I} Tues three books on crystal structure may well be 
sed to illustrate the truism that no two writers can 

EY andle the same subject in the same way; each one 
ees the facts from his own viewpoint. A comparison 
f all three might also serve as a starting point for a 

yub- MeeTmon on the topic “not better, nor worse, but 

ents feifferent.” 

nal fi Dr. Hutton became a crystallographer long before 


ers, eve days of X-ray crystal analysis. To him the ex- 
the Metior of a crystal is a wonderful example of the 
ear Mpcauties of nature, and a constant stimulus to the 
tystallographer’s curiosity, for from these external 
orms can be gained a whole theory of the inner archi- 
ecture of crystals. To one of Dr. Hutton’s early 
raining, the results of X-ray crystal analysis are 
ughly important because they offer clear evidence 
hat the old ideas underlying the theory of space 
>TOups Were sound. His chapter on “The Revelation 
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of Crystal Structure by X-rays” is an excellent short 
résumé of the Laue, Bragg and Powder methods. 
Only in a few scattered instances has he placed a 
little too much faith in statements which he has found 
in the literature, so that he has at times unwittingly 
taken pure assumption for fact. 

The whole book is written from the historical view- 
point and loses nothing in interest by being a little 
discursive—for instance, when the author ends a dis- 
cussion of ice crystals by an account of his ascent on 
Mount Blane in a snowstorm, or when he ends the 
chapter on “Experiments in Parallel Light” by a 
description of ancient and modern earvings in quartz. 
The book has twenty-one chapters, which cover the 
measurement of crystals by the goniometer and by 
X-rays, the types of erystal structure, isomorphism, 
polymorphism, morphotropy, optical properties, 
liquid crystals, ete. Appendices give an excellent 
glossary of technical terms, and a list of the thirty- 
two classes of erystals and their distribution among 
the seven systems of crystallization. The book con- 
tains many beautiful illustrations. 

Dr. Wyckoff studied crystallography shortly after 
Professor Laue’s discovery of the diffraction of 
X-rays by crystals. Like Dr. Hutton, he saw in the 
X-ray method a means of distinguishing, in some 
eases at least, between the various alternative struc- 
tures which were compatible with the external sym- 
metry of the crystal. The idea of crystal symmetry 
is so dominant in Dr. Wyckoff’s mind that it was per- 
haps inevitable that his first chapter should be on 
“The Symmetry Characteristics of Crystals.” It is 
characteristic of the author that his discussion of this 
topic is exact, and quite complete. The subject is 
difficult, but he has handled it well. From the stand- 
point of a salesman, “selling” his subject to the 
reader, it is unfortunate that this chapter comes first. 
The average reader will never finish it. If he sub-— 
stitutes pages 94-97 from Dr. Hutton’s book, he can 
start in with Dr. Wyckoff’s chapter two, and finish 
the rest of the book with pleasure and profit. 

Contrary to the habit of some, Dr. Wyckoff takes 
quite literally the proverb, “If it’s in the literature, 
it isn’t so.” For this reason, his discussion of the 
structures of the various crystals contains the cautious 
statements “seems to prove,” “it is said,” “is sup- 
posed,” “it has been stated.” The book has fifteen 
chapters. The first eight deal with crystal symmetry, 
X-rays, and the application of X-rays to erystal 
structure studies. The remaining seven deal with the 
structures of specific crystals. A bibliography, a 
group of tables for use with the gnomic projection, 
and a table giving sin @ in terms of tan @ are given 
in two appendices. 

Sir W. H. Bragg had a world-wide reputation as 
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a physicist before he became actively engaged in X-ray 
crystal analysis. His son, -Professor W. L. Bragg, 
also had a thorough training in physics. It is natural, 
therefore, that each of them should see the subject 
through the eyes of a physicist rather than of a crys- 
tallographer. To them it is of interest how a physical 
agent like X-rays can give us knowledge of the ar- 
rangement of atoms in crystals, and how the arrange- 
ment, so determined, is consistent with the external 
symmetry. This takes up, altogether, eleven chapters 
(diffraction, production and absorption of X-rays, the 
intensity of diffracted X-ray beams, X-ray spectra 
and the spectrometer, crystal structure, methods of 
crystal analysis and crystal symmetry). There is an 
excellent chapter on atomic forces as determined from 
crystal structur2 data, and another on the structure 
of organic compounds. 

The whole book is written in the clear and delight- 
ful style which characterizes the lectures of the au- 
thors. This is not to be wondered at, for both the 
Braggs are excellent teachers as well as renowned 
physicists. The result is a book of fifteen chapters 
which should be read by every physicist, chemist and 
erystallographer. They will all find it “a faithful 
sketch of the subject as it stands to-day.” 

WHEELER P. Davey 

RESEARCH LABORATORY, 

GENERAL ELECTRIC COMPANY, 
ScHENECTADY, N. Y. 





SPECIAL ARTICLES 


PLEISTOCENE FEATURES OF SOUTHERN 
NEW ENGLAND 


Aw article in this journal, of date October 2, by 
Robert W. Sayles, entitled, “Superficial Factors in 
Earthquakes,” contains the following statement that 
invites correction and comment. 


‘*. . . in southern New England the ice pressure is 
supposed to have uplifted the land near the terminal 
moraine instead of depressing it, . .. Thus Long 
Island, Block Island and the Cape Cod region were 
higher than now at the close of the Glacial period. . . . 
Since the ice left New England, about 30,000 years ago, 
the more northern part has been uplifted and the south- 
ern part has been depressed. There has been a kind of 
tilt, the northern part going up and the southern part 
going down.’’ 


As to the coast and the belt of terminal moraine the 
statement is incorrect both in fact and philosophy. 
The coastal region participated in the Glacial depres- 
sion and in the Postglacial elevation of all the gla- 
eiated territory. The evidence is very abundant and 
not inconspicuous. 
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Under the generally accepted theory of isosty 


equilibrium in the earth’s crust it is thought thy fam we 



































































depression of the ice-weighted area should haye }, a | 

at least partially, balanced or compensated by up u he 

of neighboring territory. While the locatioy , om 
AD 


character of a zone of uplift, or “peripheral pyj,, 
is not determined, it yet appears quite certain 4 
it would lie beyond the weighted territory, aj 
this case outside the New England coast. In gs 
as the downthrow of the glaciated area was dy 
elastic compression of the earth’s crust it aDpey 
by mathematical analysis that the depression yo 
extend far beyond the weighted area. Under 
theory of isostasy, the subsidence beneath the gla 
load was chiefly effected by plastic deformation, 4 
forced migration or flow of deep-seated magma , 
from beneath the weighted area into the surroundj 
unweighted territory. The considerable depth 
which pressure and heat would produce the requin 
plasticity implies a thickness of the supercrust { 
great to permit of abrupt and sharp folding, or, 
a high and narrow bulge. At whatever radial jj 
tance any bulging occurred it must have been a wi 
zone of low elevation. 

According to Mr. Sayles’s conception the axis. 
oscillation, or hinge-line, was inland from the moraiy 
and within the ice-weighted area. But it should! 
noted that the moraine belt was part of the loate 
area, carrying beside the marginal ice the consideqi,. js 
able load of drift deposit. Conceding that any hyp ined 
thetic bulge would largely have sunk, in response nce 
the Postglacial rise of the deglaciated area, the f: 
that no clear proof of such bulging has been fou 
on our land territory argues for a wide uplift of smal 
relief. 

This complex and difficult subject in geophysics! 
discussed in an interesting article by Professor R. 4 
Daly in the October issue of the American Jourw 
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of Science. He there suggests that the downthrw@gnd t 
of the glaciated area might, possibly, have been poggin the 
duced by a down-punching of the area, with sijfon v 
rounding faulting. erritd 
So much for the theoretic, and now for some fac In 
In southern New England we find many plains “Mm 1} 
sand and silt of wide extent and high above the s*yi—ind H 
which are positive effects of standing water. Som@ip. 21 
(Dp) 


of these water-laid deposits face the sea, and som 
oceur in the terminal moraine. Some geologists fo 
merly thought that these evidences of submergelé 


blengs 
bel, , 


belonged to an episode of glaciation antedating : 
latest, or Quebec glacier. Waiving the strong alg" oy 
ment against multiple glaciation of New York an ip 
New England, the fact remains that these wale ws 
produced features are superficial, and the very |atelMo17. 
geologic record of the region. They have not belgie «+p 
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widen by any subsequent ice sheet. Any later 


{7 eet must have been restricted in its field, and 
nd have left a conspicuous terminal moraine 


yewhere inland. 
‘nother explanation eredited the sandplains to 


cial waters. The new romance of glacial geology 
ertain § 1 the recognition of glacial lakes caused some stu- 
TY, and @M.. to give ice-impounded waters undue credit. 
In so MB cial lakes” were named in eastern Massachusetts 
Was due Mout any proof of ice barriers or evidence of 
. 4ppag ming, or of shorelines, or of definite outlets. The 
S10n Woy ly well-attested glacial water of the region lay in 
Under a Nashua Valley, as described by W. O. Crosby. 
the gli. here we find a capacious valley declining (north- 
nation, { rd) toward the receding glacier front, the only 
magina ¢ per relation for ice-dammed waters. Only by vio- 
TTOUNdWER: imagination could any long-lived and effective 
depth ter-body be conceived as hemmed in, on the sea- 
© TequM@M ing slopes, by some queer behavior of the thinning 
rerust ( sheet. 
ee i As an example of the high sandplains we may 
adial ¢ 


en a wid 


@ axis ( 
> moraiy 
should | 
1e loada 
consider 
ny hy n0 
ponse t 
the Th 
n foun 
of smal 


ysics i 
rR. 4 
Journ 
rnthro 
en pn 
th sur 


e facts 
gins 
he sé 
Som 
1 som 
ts for 
rgene 
ng thf 
argi- 
k and 
water 
latest 
beet 


ke the “Sharon Plains,” in the southern part of 
orfolk County, some thirty miles south of Boston. 
hese handsome and extensive plains are on high 
ound with free drainage in different directions sea- 
ard. Between Sharon Heights and Foxbury the un- 
oken gravel plain extends two and one half miles, 
ith altitude of 285 to 290 feet. The limit of water- 
ork is clear at three hundred feet, which is the deter- 
ined marine level in the district. If this occur- 
ee were unique it might more reasonably be 
ttributed to some capricious behavior of the ice 
het. But it is only one of scores of plains, of 
ravel, sand or silt, all the highest ones having har- 
lonious and consistent relation in altitude to the up- 
ised marine level. 

There is no conflict nor difficulty whatever if the 
cologie features are accepted at their face value. 
nd the New England features must be considered 
n their origin, character and altitude in correla- 
ion with similar phenomena in the wider adjacent 
erritory. 

In a series of published papers: the writer has 
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recorded the results of long and careful study of the 
recent submergence phenomena of northeastern Amer- 
ica, and has described them with a minimum of 
theory. The latest paper in the list covers the area 
now under discussion. 

No geologist now ventures to deny considerahie up- 
lift for northern New England, the maritime proy- 
inces, the St. Lawrence Valley and even of the 
Hudson Valley. But precisely the same kind and 
quality of evidence applies to all the glaciated terri- 
tory. For the reader to whom the geologic literature 
is not available a brief mention of some of the evi- 
dence may be given. (1) On the lower ground are 
wide areas of water-laid material, usually fine mate- 
rials, which were laid in deeper water, following the 
ice removal. (2) Elevated, stratified deposits occur 
facing the sea. Examples at Gay Head, Sankaty 
Head, Manomet Hill (east of Plymouth and Highland 
Light at North Truro. (3) Considerable water-laid 
and well-stratified beds are found in the terminal 
moraine. (4) Marine fossils are found in uplifted 
strata. (5) Perfect horizontality of extensive sur- 
faces, and of conspicuous level skylines, represent 
wave-work of standing water. (6) Many higher 
plains, of glacial outwash, mark the summit-level of 
the invading sea when it laved the ice margin. The 
Sharon plains are an illustration. (7) Massive river 
deltas occur in all the valleys declining seaward from 
the highlands. The summit deltas record the sea- 
level at the time of their building. These are the 
most useful criteria for the summit marine level, 
because they carry that level far inland. Fifteen 
such summit deltas are located in the paper on south- 
ern New England. 

The summit features 6 and 7 have remarkable con- 
sistency in elevation, rising steadily to over one thou- 
sand feet in southern Quebec. They have been the 





‘*Post-Glacial Marine Submergence of Long Island,’’ 
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1917. 
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XLVII, pp. 615-617, June 21, 1918. 

‘*Glacial Depression and Post-Glacial Uplift of North- 
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chief reliance in determining the slope of the upraised 
land surface over New York, New England and 
eastern Canada. 

Probably the chief reason why the New England 
men have underestimated the marine submergence (or 
the subsequent uplift) is because they have relied on 
the highest evidence of standing-water work in a 
limited area. And such features may be far inferior 
to the glacial sealevel. Absence of phenomena in a 
single district, or even over considerable territorry, is 
never conclusive. Only by examination of great 
areas and the correlation of summit phenomena is 
the true summit level determined. 

The present elevation over ocean of the glacial- 
time sealevel features in the ice-covered territory is 
the net result of plus and minus movements of both 
sea and land since the Quebec glacier melted. The 
ocean surface was considerably lower when the great 
volume of water had been withdrawn for storage in 
the Pleistocene ice caps. Hence the present height 
of the upraised marine features in the coastal region 
quite certainly does not indicate the total rise. And 
it appears probable that recent growth of polar and 
mountain ice fields has again somewhat reduced the 
ocean level. This matter is also discussed, with up- 
to-date data, by Professor Daly in his article noted 


above. 
H. L. FarrcuHip 
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LIGHT LOCALIZATION IN CTENOPHORES 


Onty living ctenophores or parts of them are 
photogenic. Peters (1905) states that “phosphores- 
cence appears along the rows of paddle plates and 
no phosphorescence was obtained from jelly free from 
paddle plates.” Although the lumineseence of cteno- 
phores seems to relate closely to the paddle plates, a 
question is still open as to whether or not any neces- 
sary connection exists between the paddle plates and 
the light production. Peters has already mentioned 
that the movement of the paddle plates is generally 
not accompanied by luminescence. It was shown in 
Mnemiopsis leidyi, a ctenophore found at Woods 
Hole, that the smallest piece from which light was 
obtained must contain four consecutive paddle plates, 
and that a piece with a lesser number of them could 
not produce light. Peters’ experiments show evi- 
dently that the light production by ctenophores de- 
pends upon the minimal number of the paddle plates. 

Ocyropsis fusca is a very active ctenophore found 
at Misaki, Japan, in the spring. This species is 
strongly compressed in the direction of the tentacular 
axis and possesses well-developed lappets, larger than 
one and a half times the height of the body. The 
meridional canals in the lappets are not accompanied 
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with paddle plates. The meridional canals are py 
vided with lateral branches carrying the gonads, ) 
lateral branches of the subpharyngeal canals jp 
parts not covered by the paddle plates are much jy 
ter developed than those situated aborally in the }yj 
proper and covered by the paddle plates. The fom 

branches are very conspicuous on account of 
milky white color. The luminescence of Ocyron 

is especially bright in the sub-phar¥ngeal meridig, 
eanals located in the lappets. The canals in the |p 
pets, as just described, are not covered by the padi 
plates. Several pieces of varying sizes were excigi 
from the lappets and observed in a dark jm 
Luminescence came from all pieces containing ay 
small amount of the lateral branches of the meridigy 
canals, but not from those pieces of jelly which y, 

so excised as to be entirely without branches, Sy 
pieces of jelly were, however, alive, for when th 
were touched with a needle-end they showed muse 
contraction. 

From the foregoing description the light localiy. 
tion of ctenophores may be summarized as folloyy: 
the luminescence is localized in the eight meridion 
canals and is strictly limited to the region where th 
sexual cells are found, but the phenomenon has litt 
relation to the paddle plates. The photogenic sub. 
stance appears to be of fine granules which can 
set free from the cells by crushing. 

Not only the adult but also the embryo and erm 
the egg of ctenophores produce light. The light ems 
sion of etenophore eggs has been known as far back 
as 1862 (Allman), and the phenomenon has bea 
described by several authors such as Agassiz, A 
(1874), Chun (1880), Peters (1905) and Yat 
(1912). Aceording to Peters “no phosphorescent 
can be obtained from the eggs of Mnemiopsis befor 
segmentation,” but Yatsu observed at Naples that 
the egg of Beroé, when stimulated with a weak ele 
trie current, emits “a beautifully greenish light’ 
The luminescence is said to be produced by the ecto: 
plasm alone and with the development of the egg this 
property is strictly confined to this layer. 

A etenophore egg consists of three layers, an & 
tremely thin homogenous envelope, ectoplasm aul 
endoplasm. The ectoplasm, in which the luminescent 
takes place, contains no visible morphological sii 
of light production. In this case no granules, whit 
are characteristic of the photogenic cells, were fount 
Nevertheless light is emitted by the etenophore ¢g% 
The formation of the photogenic material seems to ! 
possible only in darkness, and upon a very sligl! 
stimulation the formed substance is broken dow! 
very quickly, the katabolic phase being accompanied 
by luminescence. 

Yo K. Orapa 

Paris 
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